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1.1 Terms of Reference 
At the 1997 Annua! Science Conference, ICES Resolution 2:11:17 decided that the Study Group on the Biology and 
Assessment of Deep,Sea Fisheries Resources [SGDEEP] under the Chairmanship of Dr J.D.M. Gordon, (UK) would 
meet at ICES Headquarters from 12-18 February 1998 to: 
a) compile the available data on landings of deep-water species, including blue !ing, !ing and tusk, by ICES Sub-area or 
Division; 
b) update descriptions of deep water fisheries in waters inside and beyond coasta] state jurisdiction south of 63°N, for 
species such as grenadiers, scabbard fishes, orange roughy, forkbeards, sharks, !ing. blue !ing and tusk especially 
catch statistics by species, fleets and gear: and if possible the biological status of these stocks; 
c) update the data on length/age at maturity. growth and fecundity provided in tabular form in the 1997 report and 
document other relevant biological· information on deep-water species; 
d) update information on quantities of discards by gear type for the.stocks and fisheries considered by this group using 
the format proposed by the WGECO with a view to establishing a time series. 
e) consider the possibility of carrying out assessments of fisheries for deep-,sea resources and developing advice 
consistent with the precautionary approach. 
The above terms of reference are set up to provide ACFM with the information required to respond to the requests for 
advice from NEAFC. the EC and OSP AR. sGDEEP will report to ACFM befare its May 1998 meeting, 
O:IACFMIWGREPS\SGDEEPIREPORTS\199!!\SECT,I\TEXT.DOC 
----,----:-
2 OVERVIEW 
2.1 Background 
The first ICES Study Group on the Biology and Assessment of Deep-Sea Fisheries Resources was held in 1994 (CM. 
1995/Assess:4). It provided the background information on what was known about deep-water fisheries within the ICES 
area and compiled landings data from both officia1 statistics, where avai1able, and from individual members of the Study 
Group. The report also summarised the current status of knowledge on the biology of these deep-water species. At this 
time !ing, blue !ing and tusk were the responsibility of the Northern Shelf Working Group. 
The Study Group met by correspondence in 1995 (CM.1995/Assess:21) but had little to report. The next meeting of ihe 
Study Group was in February 1996 (CM.1996/Assess:8). Its terms of reference were to: (a) compile and ·analyse 
available data on a number of deep-water species (namely argentines, orange roughy, roundnose grenadier, black scabbard 
fish, galden eye perch (Beryx splendens) and red (blackspot) seabrearn(Pagellus bogaraveo)) in the IæS area and, if 
possible, provide assessments of the state of the stocks and the leve! of exploitation. and (2) provide information on the 
stocks and state of exploitation of the stocks of blue !ing, ling, and tusk in Sub-areas Ila, !Va, V, VI, VII and XIV and 
identify outstanding data requirements. 
Objective (a) compiled and analysed available data but the only significant assessment work was an evaluati6n Of an 
Azorean report on Pagellus bogaraveo. Objective (b) provided a summary of the stocks of blue !ing, !ing, and tusk and 
presented the available data in tabular form. An opportunity was also laken to update information on descriptions ·of 
fisheries and biology. 
The StudyGroup Tl1et by correspondeilce in 1997 (C.M.1997/Assess:17) and, in addition to updating descriptionsof 
fisheries, the available information on length!age at maturity, growth and fecundity of deep-water species, including blue 
ling, ling and tusk, was presented in tabular form. The available information on disc3.rds was also compiled. 
2.2 ACFM Evaluation 
The 1996 report was evaluated by ACFM inMay 1996 and concentrated mainly on Sections 6 to 14 dealing With status 
of the stocks of the s·pecies included in the terms of reference. There were man y uSeful comments on the- layout of the 
sections and the presentation of the information. It was suggested that in future greater use should be made· of summary 
tab les. 
The 1997 report by correspondence was not presented to ACFM in May 1997. It was presented at ACFM in October 
1997 where it was noted that more expertise in stock assessment was needed in the Study Group. It was suggested that 
the expertise of assessment experts in the Study Group on the Assessment of Other Fish and Shellfish Species 
(SGASSO) should look at the data, especially for !ing, blue !ing and tusk for which there are long established fisheries. 
A joint meeting between SGDEEP and SGASSO was suggested as the best way of ensuring that the most appropriate 
assessment methods might be applied to these species. 
2.3 Data availability 
The Study Group wishes to emphasise the fact that the DeLury and Production models fitted by the Group could be 
improved if more time had been available. Much of the data only became available towards the end of the meeting. The 
setting of confidence limits and boot strapping are issues that need to be addressed at future meetings. 
In addition to the normal sources from ICES and individual institutes the following projects relevant to deep-water 
species were noted by the Study Group and the data were referenced or utilised where appropriate. 
2.3.1 EC FAIR 
In December 1995 The European Commission funded a three year DGXIV FAIR project entitled "Developing deep-
water fisheries: data for their assessmenr and for understi:mding their interaction with and impact on a fragile 
environment (CT 95/655). The project aims to describe these fisheries, ensure that existing survey data are worked up 
and archived, scientifically record the species being landed or discarded and investigate aspects of the biology of both 
target and non-target species. The project which has 13 partners covers the continental margin from Iceland to Greece 
and the inputs of partners from Iceland, Norway, United Kingdom, lreland, Germany, France, Spain and Portugal are 
relevant to the ICES area. 
Under task l partners from Iceland, Norway, United Kingdom, Spain and Portugal have provided detailed descriptions 
of the deep-water fisheries of their countries. Task 2 involves the compi1ing of mainly historical survey data and where 
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l 
appropriate its analysis. This is being undertaken by lceland, United Kingdom, Ireland, Germany, and Spain. Task 3 is 
concerned with collecting and analysing discard data. France and the United Kingdom are sending observers on 
commercial trawlers fishing for deep-water species to the west of the British Isles. Norway is collecting data on the 
discards from the deep-waterlongline .fisheries. Task 4 recognises that many deep-water species tend to be landed by 
grouped categories, for example deep-water sharks, and therefore involves sampling the !andings. This is. being carried 
out by Iceland, France, United Kingdom and Portugal. The final task, which involves all partners, aims to. carry out 
research on the biological parameters of deep-water species. The work content varies considerably between partners but 
the key elements are-distribution, age estimation, growth and reproductio_n. 
The first and second pro gress reports of this project were available to the Study Group so that relevant areas of research 
could be referenced. 
2.3.2 Nordic Countries 
In .1993, a three year Nordic Council project on the fishery and bio!ogy of !ing; blue !ing and tusk was initiated with 
Iceland, the Faroes and Norway as collaborating partners. This provided the means for increasing the sampling activity 
of these species and· for assembling new and historical biological data. A major activity in the project has been the 
development of agein.g methods, and workshops and intercalibration exercises have improved significantly the 
consistency of age readings of !ing and tusk. Results from the project are of greatimportance for the future research on 
!hese three species and have already provided significant supplements to the information now available to the Study 
Group such as e.g., age/length keys for !ing and tusk (Magnusson et al., 1997). Also, the species have been included in 
the regular sampling prograrnme of the Faroes and Iceland. 
2.3.3 Environment and biology of deep-water species Aphanopus carbo in NE Atlantic: basis for its 
management (BASBLACK) 
This project, which is being funded by the European Comrnission (DGXIV in support of the Comrnon Fisheries Policy), 
will begin in early 1998. The project is being coordinated by Portugal and also has partners from Spain and the United 
Kingdom. The main objectives are to establish a sampling programme of landings for CPUE and exploited population 
length structure data; to investigate biological parameters (especially growth, feeding, and reproduction); study stock 
discrimination; collect relevant oceanogr:aphic data and monitor the levels of mercury and-other contaminants. 
2.3A Seasonal changes in biological and ecological traits of demersal and deep-water fish species in the 
Azo res 
This project, which is being funded by the European Comrnission (DGXIV in support of the Comrnon Fisheries Policy), 
will begin in e11fly 1998 and is being coordinated by Portugal with the United. Kingdom as a partner. The overall 
objective is to improve current knowledge on age estimation, growth and reproduction of same of the commercially 
important demersal and deep-water species exp1oited in the Azores. Investigations will also be carried out on stock 
discrimination using micro-satellite DNA. Ecological studies will include the relationship between local hydrography, 
topography, life-history parameters, and spatia! scales of genetic differentiation in deep-sea fish for a belter 
understanding of the population biology of the target species. Vertical and horizontal migrations, changes in the feeding 
habits and some other aspects . of the biology of the target species between seamounts and islands margins will also be 
studied. 
2.3.5 Deep-water demersal fishes:data for assessment and biological analysis 
This two year project was funded by the European Comrnission (DGXIV in support of the Common Fisheries Policy: 
CT 94/017) and was completed in 1997. The project was coordinated by the Scottish Association for Marine Science 
(SAMS) and the main objective was to extract and analyse the data from deep7water surveys carried out by UK MAFF 
(now CEFAS) during the 1970s. Logbooks were available for six deep-water surveys of FRV Cirolana and all the 
information on trawl stations, catch composition and bio1ogical parameters were entered into .a data base_ which will be 
transferred to CEFAS and will be available to ICES and the EU. Some work on age estimation of Coryphaenoides 
rupestris was carried out using 1970s CEFAS and 1990s SAMS otolith collections. Some preliminary work on age 
estimation of Phycis blennoides and Trachyrinchus murrayi was also carried out. 
2.4 Summary of landings 
The estimated landings of deep-waterspecies by ICES Sub-area and division for the period 1988 to 1997 (preliminary 
data) are given in T~qle 2.1. The data in this Table are deri ved from a variety of sources. Study Group members have 
provided information that has filled some of the gaps in the STATLANT data base bul an inspection of the more 
detailed information presented for each species in the following sections of this report will reveal that the data are still 
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incomplete. ·Foi" this rea·sori, sbme of the appareht trends and fluctuations during the- ten year tirile series should be 
treated with ·cauti'on-. 
In ICES Sub-area Il there is a directed bottom and pelagic trawl fishery for Argentina si/us. There is also a directed 
fjord fishery for roundnose grenadier. There are directed longline fisheries for !ing and tusk. Roughhead grenadier are 
taken in the gillnet fishery for Greenland halibut. 
In ICES Sub-area Ill there is a targeted trawl fishery for Argentina si/us and this species is also a bycatch of the 
Panda lus fishery. Roundnose grenadier is caught as a bycatch of both these fisheries. 
In ICES Sub-area IV there is a bycatch ofArgentina si/us from the industria! trawl fishery. There is a longline fishery 
for tusk and !ing with roughhead grenadier as a bycatch. There is a bycatch of some deep-water species in the trawl 
fisheries targeting Lophius spp. and Greenland halibut 
In ICES Sub-area V there are trawl fisheries which target blue !ing, redfish and occasionally orange roughy. By-catch 
species are typically roundnose grenadier(Coryphaenoides rupestris), roughhead grenadier (Macrourus berglax), black 
scabbard fish (Aphanopus carbo), anglerfish (Lophius piscatorius), bluemouth (Helicolenus dactylopterus), Mora 
(Mora moro), greater forkbeard (Phycis blennoides), argentine (Argentina si/us), deep-water cardinal fish (Epigonus 
telescopus) 'and -rabb it fish '(Chimaera mtmStrosa). There are traditional longline fisheries are l ing and tusk. There are 
also targeted'trawl and gil! net fisheries for Gteenland halibut and Lophius spp which have deep-water bycatch. There 
have been trap fisheries for the deep-water red crab (Chaceon (former ly Geryon) affinis). 
In ICES Sub-areas VI and VII there are directed trawl fisheries for blue !ing, roundnose grenadier, orange roughy, black 
scabbard fish and the deepwater sharks Centroscymnus coelolepis and Centrophorus squamosus. By catch species 
include bluemouth (Helicolenus dactylopterus), mora (Mora moro), greater forkbeard (Phycis blennoides), argentine 
(Argentina silus), deep-water cardinal fish (Epigonus telescopus) and rabbit fish (Chimaera monstrosa). In some years 
there are considerable bycatches of Argentina silus in the blue whiting fishery and A.silus has been targeted in some 
years. There are directed !ongline fisheries fof'ling and tusk and also for hake. Deep-water sharks are a bycatch of the 
!orig line fisheries. There are targeted fisheries for sharks in Sub-area VII. 
IniCES Sub-area VIII there is a longline fishery which mainly targets deep-water sharks but is occasionally directed to 
Mora (Mora moro) and greater forkbeard (Phycis blennoides). There are also same trawl fisheries targeting speCies such 
as hake, megrim, angler fish and Nephrops which have a bycatch of deep-water species. These include Molva spp., 
Phycis phycis, Phycis blennoides, Pagellus bogaraveo, Conger conger, Helicolenus dactylopterus, Polyprion 
americanus and Beryx spp. 
In ICES Sub-are·a IX same deep-water species are a: bycatch of' the trawl fisheries for crustaceans. Typical sp·ecieS ·are 
bluemouth (Helicolenus dactylopterus), greater forkbeard (Phycis blennoides) conger eel (Conger conger), blackmciuth 
dogfish (Galeus melastomus), kitefin shark (Dalatias licha) and gulper shark (Centrophorus squamosus). There is a 
directed !ongline fishery for black scabbard fish with a bycatch 'of the gulper shark. There is also a longline fishery for 
Pagellus bogaraveo. 
In ICES Sub-area X the niain fisheries are by handline and longline and the main species landed are red (~blackspot) 
seabream (Pagellus bogaraveo), wreckfish (Polyprion americanus), conger eel (Conger conger), bluemouth 
(Helicolenus dactylopterus), golden eye perch (Beryx sp/endens) and alfonsino (Beryx decadactylus). There is also a 
directed fishery for kitefin shark (Dalatias licha) by hand line and gillnet. 
In ICES Sub-area XII there are trawl fisheries on the Mid Atlantic Ridge for golden eye perch (Beryx sp/endens), orange 
roughy (Hoplostethus at/anticus) cardinal fish (Epigonus telescopus), black scabbard fish (Aphanopus carbo) and 
wreckfish (Polyprion americanus). There 'is also a targeted roundnose grenadier fishery on the Mid Atlantic Ridge. 
There is a multi-Species trawl on Hatton-Bank. 
In ICES Sub-area XN roundnose grenadier and roughhead grenadier are a by-catch, which is sometimes landed, ofthe 
Greenland halibut and redfish fisheries. 
2.5 Aims 
At the start of the meeting it was considered_ that same preliminary attempts at assessirig same deep-water-species might 
be possible and therefore an assessment sub-group was formed to discuss the working documents presented to the Study 
Group. The Study Group also tooknote ofthe comments ofthe ACFM evaluation of the 1996 report and decided to 
substantially c bringe the· layout of the reporfto· conform with the format of assessment working· group repOrts: 
4 0:\Acftri\ W greps\Sgdeep\RepOrtS\ 1998\Sect-2\ Text .Doc 
It was decided to carry out a major revision of the landings tab!es to remove some errors identified by ACFM and 
update provisional estirnates from previous years. 
The Study Group. took:-note-of variOu·s suggestions and recomrriendations on its future and in particular its relationship 
with The Study Group on the Assessment of Other Fish and Shellfish and the Study Group Elasmobranch Fishes, (See 
Section 18). 
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Ta ble 2.1 Estimat ed landings (tannas) of deep-water specles by ICES Sub-areas and Divlslons, 1988·1997. 
Spe eies 
ALFONSINOS (Beryx spp.) 
ARGENTINES (Argentina sllus) 
SLUE UNG (Molva dypterlgla) 
BLACK SCABBAADFISH {Aphanopus carbo) 
GREATER FORKBEAAD {Phycls blennoldes) 
UNG {Molva molva) 
MORIDAE 
ORANGE ROUGHY (Hoploslethus atlenijcus) 
RABBITFISHES (Chlmaerids) 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (CoryphaenOldes rupastris) 
RED (=BLACKSPOT) SEABREAM (Pagellus bogereveo) 
SHARKS, VARIOUS 
SILVEA SCABBARDF!SH (Lapldopus caudatus) 
SMOOTHHEADS (Aiepocaphalldae) 
1988 1989 1990 1991 
11351 8390 9"120 7741 
3537 2059 1413 1480 
o o 
6126 7368 
o 
o 
o 
37 
o 
o 
24 
1S 
23 
7628 
o 
589 
43 
o 
39 
7793 
o 
829 
70 
o 
1992 1993 
8234 7913 
1039 1020 
33 
6521 
424 
41 
o 
7093 
136 
35 
o 
1994 
8807 
410 
o 
6322 
o 
o 
1S 
o 
1995 
6775 
357 
o 
5954 
o 
o 
o 
o 
1996 
6604 
263 
1 
6210 
o 
o 
1997 
4463 
282 
o 
5363 
o 
17 
100 
o 
TUSK (Brosme brosme) 14403 19350 18628 18306 15974 17585 12552 11616 12207 8729 
WRECKFISH (Polyprion americanus) 
II!"'"IV Species 
v. 
Vb 
6 
ALFONSINOS (Beryx spp.) 
ARGEN11NES (Argentina silus) 
SLUE UNG (Molva dyp!erigia) 
BLACK SCABBARDFISH (Aphanopus oarbo) 
GREATER FOAKBEARD (Phycis blennoides) 
UNG (Molva molva) 
MORIDAE 
ORANGE ROUGHY (Hoploslethus atlantlcus) 
AABBITFISHES (Chlmaerlds) 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (Coryphaenoldes rupestris) 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS, VAAIOUS 
SILVER SCABBAADFISH (Lepidopus caudatus) 
SMOOTHHEADS (Aiepocephalidaa) 
TUSK (Brosma brosme) 
WAECKFISH (Polyprlon amaricanus) 
Spe eies 
ALFONSINOS (Beryx spp.) 
ARGENTINES (Arganllnasilus) 
SLUE UNG (Molva dypterlgla) 
BLACK SCABBARDFISH (Aphanopus carbo) 
GREATER FOAKBEARD (Phycis blennoides) 
UNG (Molva molva) 
MORIDAE 
ORANGE ROUGHY (Hoploslethus atlanticus) 
RABBITFISHES (Chimaerids) 
ROUGHHEAO GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS, VARIOUS 
SILVER SCABBAROFISH (Lepidopus caudatus) 
SMOOTHHEADS (Aiepccephalldae) 
TUSK (Brosme brosme) 
WRECKFJSH (Polyprlon amerlcanus) 
Species 
ALFONSINOS (Beryx spp.) 
ARGENTINES (Argentina silus) 
SLUE UNG (Molva dypterigia) 
BLACK SCABBARDFJSH (Aphanopus Carbo) 
GREATEA FOAKBEARD (Phycls blennoides) 
UNG (Molva molva) 
MORIDAE 
ORANGE ROUGHY (Hoplostelhus atlanticus) 
RABBITASHES (Chlmaerlds) 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) 
RED (=BLACKSPOT) SEABREAM {Pagellus bogaraveo) 
SHARKS, VARIOUS 
SILVER SCABBARDFISH (Lepidopus cauda1us) 
SMOOTHHEADS (Aiapocephalldae) 
TUSK (Brosme brosme) 
WRECKFISH (Polyprlon americanus) 
1988 1989 
o o 
2718 3786 
385 481 
2 o 
15 12 
11933 12486 
o 
o 
618 
5 
o 
4490 
o 
o 
1052 
1' 
o 
6512 
(1) Excludlng France 
1990 1991 
o 
2321 2554 
514 642 
57 o 
115 181 
11025 10943 
o 
o 
1531 
11 
4314 
10 
o 
2070 
14 
o 
4621 
1988 1989 1990 1991 
206 8 112 247 
2171 2533 3021 1824 
5861 
o 
o 
6855 
5612 
o 
o 
4 
31 
7061 
1988 1989 
o o 
278 227 
9,528 5,266 
166 
2 1 
4488 4652 
o o 
o 
o 
243 
o 
5,665 5,122 
5598 
o 
7 
54 
o 
7291 
5805 
65 
499 
o 
48 
58 
o 
8732 
1990 1991 
5 o 
2888 60 
3,433 2,511 
419 152 
38 52 
3857 4512 
o 5 
5 48 
o o 
1208 1424 
o 3 
6,181 6,266 
1992 1993 
2 o 
4435 3275 
592 436 
o 
145 28 
11881 13985 
33 
7 
4247 
7 
27 
5014 
o 
o 
1888 
12 
o 
5220 
1992 1993 
657 1255 
2908 2233 
5116 
382 
106 
o 
210 
70 
10 
8009 
1992 
4 
1443 
4,610 
33 
49 
3614 
o 
1J 
o 
2038 
41 
4858 
717 
3 
o 
276 
" 
3 
6075 
1993 
1063 
2,795 
287 
22 
2856 
o 
37 
o 
698 
387 
5,391 3,439 
1994 
o 
1146 
299(1) 
16 
12114 
o 
o 
1958 
1J 
3342 
1994 
613 
1921 
4604 
158 
60 
o 
210 
42 
5824 
1994 
o 
960 
1,647 
160 
o 
3622 
o 
170 
o 
498 
43 
1995 
o 
1082 
499 
2 
3 
13960 
o 
o 
2244 
9 
3405 
1995 
492 
1634 
4192 
64 
106 
o 
398 
45 
1 
6225 
1995 
12286 
2,169 
424 
9 
4266 
o 
419 
869 
193 
4.308 3,977 
1996 
2051 
183 
4 
17 
13543 
o 
o 
1185 
1J 
3444 
1996 
808 
1323 
4060 
40 
21 
15 
140 
65 
o 
6102 
1997 
o 
724 
244 
2 
o 
11876 
o 
36 
134 
72 
2192 
1997 
2499 
1255 
3814 
75 
15 
4 
183 
70 
5205 
1996 1997 
o o 
9498 8433 
1,446 1,201 
186 (1) 
9 o 
3612 4184 
o o 
79 3 
o o 
574 55 
289 47 
3,310 3,294 
Table 2.1 (Con1inued) 
YI+VII specles 
ALFONSINOS (Beryx Spp.) 
ARGENTINES (Argenllna sllus) 
BLUE LING (Molva dypterlgia} 
BlACK SCABBARDFISH (Aphanopus carbo} 
GREATER FORKBEARD (Phycis blennoldes) 
LING (Molva molva} 
MORIDAE 
ORANGE ROUGHY (Hoplostethus aUanlicus) 
RABBITFJSHES {Chimaerids) 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (Coryphaenoldes rupestris) 
RED (=BlACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS, VARIOUS 
SILVER SCABBAADFISH (Lepidopus caudatus) 
SMOOTHHEADS (Aiepocephalidae) 
TUSK (Brosme brosme) 
WRECKASH (Polyprion amerlcanus) 
VIII+IX Species 
X 
ALFONSINOS (Bei)'X spp.) 
ARGENTINES (Argentina si lus) 
BLUE UNG (Molva dyplerigla) 
BLACK SCABBARDASH (Aphanopus carbo) 
GREATER FORKBEARD (Phyds blennoides) 
LING (Molva molva) 
MORIDAE 
ORANGE ROUGHY (Hoplostethus atlantlcus) 
RABBITFISHES (Chimaerids) 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNDNOSE GRENADIER (Coryphaenoldes rupestris) 
RED (=BLACKSPOD SEABREAM (Pagellus bogaraveo) 
SHARKS, VARIOUS 
SILVER SCABBARDFISH (Lepldopus caudatus) 
SMOOTHHEADS (Aiepocephaf!clae) 
TUSK (Brosme brosme) 
WRECKASH (Polyprion americanus) 
Specles 
ALFONSINOS (Beryx spp.) 
ARGENTINES (Argentina sil us) 
BLUE UNG (Molva dypterigla) 
BLACK SCABBARDFISH (Aphanopus caibo} 
GREATER FORKBEARD (Phycis blennoldes) 
UNG (Molva molva) 
MORIDAE 
ORANGE ROUGHY (Hoplostethus atlantlcus) 
RABBITFISHES (Chimaerids) 
ROUGHHEAD GRENADIER (Macrourus berglax) 
ROUNONOSE GRENADIER (Coryphaenoides rupastris) 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) 
SHARKS, VARJOUS 
SILVEA SCABBARDFISH (lepldopus caudatus) 
SMOOTHHEADS (Aiepocephalidae} 
TUSK (Brosme brosme) 
WAECKFISH (Polyprion americanus) 
1988 1989 
o 12 
10438 25559 
9,288 9,422 
o 154 
1898 1815 
28,092 20,545 
o o 
o 
o 
o 
o 
32 2440 
252 189 
106 61 
o o 
3,017 4,079 
7 o 
1990' 1991 
• o 
7294 5197 
6,359 7,274 
1060 2759 
1921 1574 
15,766 14,684 
o 1 
3 
o 
5975 
134 
426 
o 
3781 
o 
8166 
123 
1421 
o 
3.203 2,706 
2 10 
(1) lncludes some French landlngs l rom V 
1992 
3 
5906 
5,187 
3436 
1640 
12,671 
25 
4462 
o 
8379 
40 
3366 
o 
1!193 
1577 
4,572 
3529 
881 
13,592 
o 
2184 
o 
9479 
22 
4833 
2 
1994 1995 
5 3 
5707 7546 
3,633 4,432 
3101 3278 
1119 2138 
17,439 20,856 
o o 
1901 
2 
944 
o 
8565 7745 
10 • 
1884 4442 
o o 
2,815 2,359 2,878 3,081 
15 o o o 
1996 1997 
178 4 
4563 1516 
5,756 5,803 
3689 3602 (1) 
3590 1587 
20,838 10,847 
o 
992 
o 
1325 
o 
6955 76il8(1) 
33 24 
4991 6942 
o o 
7 
2,399 
" 
1,178 
o 
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
o o 
3385 
" 1029 
o 
o 
508 
5270 
2666 
198 
3553 
145 
1221 
o 
o 
532 
3397 
1385 
o 
294 
(1) lncluded in Vil 
1988 
225 
o 
o 
29 
o 
o 
o 
637 
549 
70 
191 
1989 
26() 
o 
o 
42 
o 
o 
o 
924 
2143 
91 
235 
3330 
234 
1372 
o 
5 
480 
1555 
584 
o 
163 
1990 
339 
o 
o 
50 
50 
o 
44 
Ba9 
602 
120 
224 
{1) B. decadactylus only 
o 
3996 
130 
"" 
o 
244 
3876 
BOB 
o 
194 
1991 
371 
" 166
" 
o 
o 
874 
2968 
166 
170 
4427 
179 
802 
34 
12 
290 
4871 
1374 
o 
289 
1992 
450 
o 
370 
" 
o 
o 
o 
1110 
3480 
2160 
237 
o 
4520 
395 
510 
32 
14 
1180 
924 
2397 
o 
339 
1!193 
729 
o 
2 
115 
o 
829 
592 
1722 
311 
2 82 .. 34 
3429 4272 3815 3350 
320 384 456 357 
85 845 1041 141 
93 52 .. 
31 (1) (1) (1) 
5 o o o 
1162 831 910 709 
798 1596 1354 1438 
1054 5672 1237 1723 
7 
o o o o 
409 393 294 207 
1994 1995 1996 1997 
1499 292 (1) 171{1) 101(1} 
o 
o 
135 
o 
o 
993 
373 
428 
29 
3 
71 
o 
o 
1096 
925 
789 
240 
26 
11 
45 
470 
3 
1036 
901 
815 
240 
20 
3 
813 
980 
166 
7 
~ 
Table 2.1 (Contlnued) 
XII Spec\es 1988 1989 1990 "., 1992 1993 1994 1995 1996 1997 
ALFONSINOS {Beryx spp.) o o o o o o 2· o o 
AAGENTINES (Argen~na situs) 6 1 
SLUE UNG (ly1olva dypterlgia) 
'" 
70 i 147 971 3335 407 432 832 417 
BLACK SCABBARDFISH (Aphanopus carbo) o o o o 512 1144 824 301 444 200 
GREATER fORKBEARO (Phycis blannoides) 48 
UNG (Molva molva) o o 
' 
10 o o 50 2 10 
MORIDAE 
ORANGE ROUGHY (Hoplostethus allanticus) o o o o o 24 
" 
580 815 802 
RABBITFISHES (Chimaerids} o o o o o o o o o 
" ROUGHHEAD GRENADIER (Macrourus berglax) 
AOL,INDNOSE GRENADIER (Coryphaenoides rupestris) 1060 9495 2838 7206 2051 2215 1141 359 1557 3235 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) o o o o o o 75 o o o 
SHARKS, VARIOUS 
SILVER SCABBARDFISH (Lepidopus caudatus) o 102 20 o 19 o o o o 
SMOOTHHEADS (Aiepocephalldae) o o o o o o o 230 3692 
TUSK (Brosme brosme) o 1 12 o 18 158 28 
WAECKFISH {Polyprlon americanus) 
XIV Species 1988 1989 1990 1991 1992 1993 1994 1999 1996 1997 
ALFONSINOS (Beryxspp.) 
ARGENTINES (Aigenllna silus) o o 6 o o o o o o o 
BLUE UNG (Molva dypterigia) 242 71 79 155 110 3725 
"' 
140 12 70 
BLACK SCABBARDFISH (Aphanopus carbo) 
GREATER F;ORKBEARD (Phycls blennoides) 
UNG (Molva molva) 
' 
9 17 9 6 17 o 61 
MORIDAE 
ORANGE ROUGHY {Hoplostethus aUantlcus) 
RABBITFISHES (Chimaerids) 
ROUGHHEAD GRENADIER (Macrourus berglax) o o o o o 52 2 o o, 
ROUNDNOSE GRENADIER (Coryphaenoldes rupestris) 
" 
45 47 29 31 26 15 27 25 
" RED (=BLACKSPOT) SEABREAM (Pagellus bcgaraveo) 
SHARKS, VARIOUS 
SILVER SCABBARDFISH (Lepldopus caudatus) 
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3 ASSESSMENT METHODOLOGY AND SOFTWARE 
This section summar)ses themethods and soft.ware used by Study Group. 
3.1 Methods 
C;:ttch curve .analysis 
The Group were aware of the assumption of constant recruitment implied when constructing catch curves within years. 
Lack of historical data frequently required this course of action rather than the preferred option of analysing individual 
year classes by cohon. 
Depletion models 
A catch and effort data analysis package (CEDA) was used to apply modified Delury constant recruitment models when 
sufficient data were available. The Study Group recognised that depletion models in general assume that data are from a 
single stock(i.e .• there is no immigration or emigration) and that this approach should not be applied to components of 
stocks or fisheries: Notwithstanding these assumptions, and the Jack of knowledge regarding the stock structure of deep-
water species, the Group still felt these methods were worth trying as an investigative tool. The general' procedure 
adopted was 'to use sensitivity analysis to evaluate the effect on results (goodness of fit, residual plots, parameter 
estimates- principally carrying capacity, catchability and current population size) of a range of assumptions for stock 
size in the first year as a proportion of carrying capacity and error models. Indexed recruitment depletion models could 
not be attempted because of a Jack of recruit data. 
Production models 
CEDA was also used to fit a range of production models (Schaefer, Fax etc), all of which in CEDA are dynamic (i.e., 
non-equilibrium) models. Again seilsitivity analysis of outputs was used to evaluate the effect of time lags and error 
models. 
Pseudo-cohort analysis 
Pseudo-cohon analysis corrected by effort proceeds by direct calculation down the catch at age vectors. The iteration 
begins with an assumed recruitment equal to l 05 x the catch at the first age in the vector. The catch equation for this age 
group is then solved, and having an estimate of effort, a catchability is calculated. Multiplied by the effort in the 
previous year, this catchability allows F to be calculated during the previous year (for the same age group of the 
preceding cohort). The number of survivors of this (preceding) cohort at the beginning of the analysed year is then 
calculated from the survival equation. The catch equation is then sol ved .and so on. At each slep a catchability for one 
age group is obtained, the numbers at age of the successive age groups at the beginning of the year are calculated from 
the survivors of the recruitment after applying F at ages given by the products of catchability at age (calculated) and 
effort by year (input). The proces·s is continued down to the terminal age and the next iteration starts with a recruitment 
corrected according to the difference between the input terminal F and the calculated value. A summary of the analytical 
steps and associated :equations -is giVen in Appendix 2. 
Length and age-based VPA analysis 
These methods were not used because suitable data are not generally available, and where they are, for Pagellus 
bogaraveo for exarnple, the Study Group did not have access to these data. 
Ad hoc methods 
Where ad hoc methods have been used these are described in the relevant species assessment sections. 
3.2 Software 
The main assessment software used at the Study Group was CEDA: Catch Effort data analysis, produced by MRAG Ltd, 
27 Carnpden Street, London W8 7EP, UK. 
Oo\ACFM\WGREPS\SGDEEP\REPORTS\1998\SECT-3\TEXT.POC 9 
---··-c~" -----•• --------- •--- .. --·· ·- ·--·-
4 PRECAUTIONARY APPROACH 
Deep-water fishes continue to receive increased attention from n'ationaf and international management authorities, 
conventions· and non-governmental organisations. Increasing fishing effort in what are largely unregulated fisheries for 
species many of which are generally considered to be long-lived, slow growing, with low reproductive potential for 
replacement is a potentially serious threat to deep-water fish stocks in many parts of the world. Moreover, for m<?st 
stocks the effect of increased le veis of fishing is difficult to determine because of a Jack of scientific data. However, this 
is now. no langer j)J.stification for not intr~ducing management measures. Article 7.5 of the FAO C ode of Cond~ct states 
that:-
"States should apply the precautionary approach widely to conservation, management and exploitation of living 
aquatic resources in order to protect them and preserve the aquatic environment. The absence of adequate scientific 
information should not be us ed as a reason for postponing or failing to take conservation or management measures·.· In 
implementing the precautionary approach, States should take in.to account, inter alia, uncertaint1:es relating _to the si_ze 
and productivity of the stocks, reference points, stock condiiion in relatidn to such reference points, 'tevets qnd 
distribution of fishing mortality and the impact of fishing activities, including discards on non-target and aSsociated 
and dependent specles as well as environmental and socio-economic conditions. States and subregional or ·,regi6~al 
fisheries management organisations and arrangements should1 on the basis of the best -scientific; evidence availqble, 
inter alici, determine stockspecific limit reference points: and,. at the same tin-te, the action to be Jaken !/they ·are 
exceeded." · 
The urgent need 'to implement the precautionary approach to manage deep-water fish stocks is exacerbate_d by the 'tow 
survival rate of discarded species and escapees. Thus, increasing fis bing effort wi11 affect deep-water fish assemblages in 
general and not just species of commercial importance. 
The Study Group had access to a draft of the section of the report of the Study Group on the Prequtionary Approach to 
Fisheries Management (meeting the previo~s- week) referring to deep-water fisheries resources. The feedback cont,rol 
rule suggested by Steffanson and Belt for fixing next year's catch as function of the current year's catch and -resent 
biomass changes 
Y,= YLl *(l + g [(BLI - B,_,) lB,_,]) 
where: 
Y is catch 
B is biomass (index) 
gis aproportionality factor named feedback gain 
was noted, but concern was expressed corit:erning the sensitivity of the approach to the value of g used. It wa's felt that 
further guidance was required on this aspect. The Study Group recognised that this procedure is still under development. 
With regard to suitable biological reference points for deep-water stocks, given that the basic data available,for these 
stocks is still comparatively sparse the Group felt that the measures of limit and pa reference points suggested for d'ata-
poor situations by the ICES Study Group on the Precautionary Approach to Fishery Management (ICES C.M. 
1997/ As sess:?) may be appropriate:-
Flim = F35 'lSPR 
F,,=M 
Blim = 0.2 *Bm~ (may be a smoothed abundance index) 
Bpa = 0.5 * Bmax 
The Gro up have attempted to comment on the state of stocks in relation to these reference points whenever possible. 
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5 STOCK SUMMARY 
Table 5.1 Stock summary for species analysed by !CBS Deep Sea Study Group. 
Spe eies ICES Sub- Assessment type and Salient features State of stock 1 . Concerns l coinments 
area/division final year of data .. 
Ling ( Molva mol va) I!a,Na,V,VI Catch curve + CPUE. Strong decline in CPUE, average Stock declining. Length and age data series still inadequate for 
and VIL 1997 Z in recent years is about 0.6 for Probably over-exploited 
. 
analytical assessment but the sampling in Va 
. all areas . and Vb has improved considerably 
Blue !ing (Mo/va Ila, !Va, V, CPUE only. 1997 Strong decline in CPUE Stock declining. CPUE should be treated with caution - fishing 
dypterygia) VII, XII and Probably over-exploited on spawning conc. Still major difficulty with 
XIV a~e determination 
Tusk (Brosme brosme) I!a,!Va,V,VL Catch curve + CPUE Strong decline in CPUE, Stock declining. Length and age data series still inadequate for 
only. 1997 particularly in Vb and VI. Probably over-exploited · analytical assessment bul the sampling in Va 
Average Z for recent years is 0.6 and Vb has improved considerably. 
for all areas. 
Greater Argentine Mainly DeLury on V a. Estimated biomass for Ila stable No new information since last DeLury results unreliable Historically 
(Argentina si/as) Ila, Jll, V, VI, VI Historically acoustic at about 400kt Biomass for VI, VII year. Fishery in Ila considered to problems with target strengths. Conflicting 
I survey in VI, VI! & & N a down from 408kt ( 1990) to be sustainable. Possible collapse information for fishery in VI and VII. Dutch 
Na (1993),Ila (1992) 208kt in 1993. of local Irish fisheries in 1990 fishery has remained stable whilst Irish fishery 
& Illa (1992) collaosed in 1990 
Orange Roughy Mainly V, VI, Modified Delury, Stock fished down very quickly. Stock biomass in 1996 probably CPUE trends can be masked because fishery 
( Hoplostethus atlanticus) and VII. Schaefer and raised Catches have declined rapidly below Blim in VI and B" in VII. exploits localised aggregations. Assessment 
biomass from survevs . based on short time-series 
Roundnose Grenadier Mainly Ill, V, Modified DeLury, CPUE stable. F appears low with Bi_omass appears_ above Bpa and Ageing concerns largely resolved. Database 
(Coryphaenoides VI and XII. catch curves, little effect on stock recent Fs below Fpa improving slowly. CPUE data hetter 
rupestris) Data mainly pseudocohort analysis, understood in Sub-areas VI and VIL 
from VI & VII survey indices 1997 
Black Scabbardfish Mainly Modified Delury. Slight decline in effort since 1990. No new information since last Langer CPUE series required for 
(Aphanopus carbo) V, VI, VII, VIII Historically catch Landings steady. DeLury results year. Uncertain. DeLury/production models 
and IX curves and length unreliable-: Previous assessments Probably sustainable in IX. 
based cohort analysis indicate F= 0.53. D 
for VIII and IX on ly. 
1993. 
Golden Eye Perch MainlyX No information Unknown No new information presented to the SG 
(Bervx sp/endens) 
Red (blackspot) X, IX, VI, VII Analytical VPA for Increasing trend in F to 0.8 in Preliminary assessment for Sub- No new information presented to the SG 
Seabream ( Pagellus and VIII Azorean fishery on! y. 1993. Similar increase in effort area X suggests that F may be 
bogaraveo) 1993 four times as high as Fmax. 
Historical trend of landings for 
other areas indicates a collapse of 
stock 
•· The Study Group acknowledges that stock umts are not well defmed for the above spectes. 
-
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6 GENERAL 
6.1 Descriptions ~f fisheries 
6.1.1 Faroe Islands 
In Division Vb the Faroese trawl fishery moved towards deeper waters in the late 1970s. A gill net fishery dire<:ted at 
monkfish and Greenland halibut started in the 1990s. A description of this fishery has been given in earlierreports of 
this study group and of the Northern Shelf Demersal Working Group. In addition a directed Iongline fishery on 
deepwater sharks has been 'initiated in recentyears. 
The fisheries on !ing, blue !ing and tusk are well established. Tables 6.1-6.3 shows for the years 1985-1996 the 
contribution of each fleet category to the landings of the three species. The main fleet fishing for ling are the lorigliners 
larger than l OOGRT; this fleet takes more than 50% of the catches. Next comes the pair trawler fleet larger than 
1,000HP with almost 20% of the catches Tab le 6.2). The blue !ing is mainly taken by the single trawler fleet larger than 
l ,000 HP (Tab le 6.3) whereas the two Iongliner fleets take al most all catches of tusk (Table 6.1). 
Since 1994 ane vessel. has been targeting orange roughy (Hoplostethus atlanticus) on the northern part of the Mid-
Atlantic Ridge and to a lesser extend around the Faroe Islands and the Hatton Bank. In 1996 this vessel began landing 
increasing amounts of roundnose grenadier (Coryphaenoides rupestris). A vessel that used to fish for black scabbardfish 
on the Hatton Bank has, since 1996, changed to shelf fishing. 
6.1.2 France 
The main parts- involved in deep-water, fish exploitation remain Boulogne-sur-mer, Concarneau and Lorient. Same 
trawlers_ftom Dbuarnenez are also involved-in the deep-water fishery, but the landings ·in this port account for only 2 to 
3 %of the total !andings of these species. The boats from Lorient land most of their catch in Scottish parts for onward 
transport by road to markets in France. The satne system is currently being tested by the Boulogne fleet. 
The Lorient and Boulogne fleets are mairily.industrial trawlerS around 50 metres long. The Concarneau and Douarnenez 
vessels are termed serrii-industrial according to French classification rules. These trawlers are mainly 25 to 35 metres 
Iong. 
Sorrie other boats can occasionally_land.small catches of deep-sea fishes·, however the industrial and semi-industrial 
fleets of the four ports cited landed more.than 99% of the four main deep-water species in 1995 and 1996. That figure 
was ·previously lower because some freezer trawlers used to land same deep-sea fish. Their landings in 1996 were 
Iimited to 300 kg of Coryphaenoides rupestl-is and 2 000 kg of Aphanopus carbd. 
In the same way, some artisanal trawlers from Le Guilvinec (South West Brittany) used to be involved in the fishery. 
From 1995 these boats shifted back to shelf fishery, mainly due to the recovery of the monkfish (Lophius spp.) stdck 
producing better yields. They Ianded a few tons of deep-sea fishes in 1995 and less than one ton in 1996. 
The change in the fleet size from 1995 to 1996 (Tab le 6.4) does not proper ly reflect changes in fishing effort as· it is 
mainly due to part-time deep-sea fishing vessels. Some bigger changes occurred in 1997 due to accidental losses of two 
100%· deep-watertrawlers in Boulogne. The destruction of these two boats means a strong reduction in fishing effort 
from 1997. 
Theaverage age of the industrial fleet is 22 years. the semi-industrial fleet is much younger (average age =13 years) 
6.1.3 Germany 
There have been no new developments since the 1996 report. 
6.1.4 Greenland 
In 1997 20 t of roundnose grenadier was caught in ICES Division XIVb as by-catch in the Greenland fishery for 
Green!'and halibut.. Out of this catch 8 t was discarded. There was no offshore !ongline fishery by Green land in 1997. 
6.1.5 Iceland 
The Icelandic fisheriedor deep-water species were briefly des~ribed in the Study Group Reports 1994 and 1996. No 
major :changes have taken place in the fishery for liilg, blue !ing and tusk. They remain basically by-cåtch fisheries 
12 0: \A c fm\ W greps\S gdeep\Reports\ l 998\Sect -6\ Text. Doc 
.-. although a few vessels may occasionally aim for o ne or another of these spee i es, in particular tusk. The landings .of tusk 
remained at the same leve l from 1995 to 1997 while there was a decline in both landings of l ing (Il %) and blue !ing 
(26 %) during the same period. This decline, in particular for blue !ing is in correspondence with the increased quota 
limitations _in the redfish and Greenland halibut fisheries. On the other hand,. the fishery on greater silver smelt 
(Argentina si lus) has multiplied since 1995. The landings have increased from less than 500 t in 1995 to about 800 t in 
1996 and about 2500 L in 1997. Lately, a new .fishery has emerged. It is a longline fishery for Greenland halibut and 
"giant'' redfish.(Sebastes marinus), in deep water (800-1000 m) on the Reykjanes Ridge. Only very few Icelandic 
vessels have been engaged in .this fishery. Minor landings of same other deep water fishes were taken as.by-catches in 
this fishery, e.g.,. tusk and blue ling. Landings of other deep water species than those already mentioned are all by-catch 
except the landings of orange roughy (Hoplostethus at/anticus). Although the landings of orange roughy are small, the 
fishery is an aimed one. 
6.1.6 Ireland 
Deep water species landed regularly in Ireland include l ing, forkbeard, tusk and blue !ing. Ling is mainly taken in Sub-
area VII by bottom trawl. Smaller quantities are taken in Sub-area VI and by beam trawl and gillnet in Sub-area VII. A 
quarter of total 1andings of !ing by Irish registered vessels are made into Spain. Forkbeard is taken mainly as a bycatch 
with bottom trawl, .butthere are some minor landings by gill net. Catches of forkbeard are mainly from Divisions VIIb, 
VIIj, and VIIk, with smaller quantities landed from Divisions VIa and Vlb. Landings of this species into Spain by Irish 
registered vessels are over twice the quantity landed into Irish parts, there are very minor landings :of this species into 
the UK by Irish registered beam trawlers. Small catches of blue ling Laken by bottom trawl are landed into south-western 
Irish parts from Sub-ar.ea VII. There are occasionally minor landings from Sub-area VI. Tusk is caught on! y by bottom 
trawl and mainly in Divisions VIIa and VIIb. This species is not landed in any foreign port by Irish registered vessels. 
There are incidentallandings of argentine from Sub-area VI from pelagic vessel(s). The quantity of !hese landings was 
approximately 700 t in 1997, 300! of !his species was landed in to the Faroes by an Irish pelagic vessel in 1997. 
Landings of shark in Ireland classed as various (excluding spurdog, spotted dogfish) are less than 5!. Except for one 
landing of90kg these are not believed to include any deep-water sharks. 
There were mi nor landings of orange roughy and black scabbard (less than It) by a single Irish registered vessel in 1997. 
6.1. 7 Norway 
Longline fisheries· 
The most important deep-water fishery in Norway is. the longline fishery for !ing (Molva molva) and tusk (Brosme 
brosme). In 1996, 57 fishing vesse1s langer than 70 feet were engaged in !hese fisheries which are main1y conducted in 
ICES Divisions and Sub-areas Ila, !Va, V, VI, VII, and XIV. Some data on the fisheries in the period 1974-1996, i.e., 
number of vessels, weeks at sea, distribution of effort by species and Norwegian Directorate of Fisheries statistical 
areas, are given in Table 6.5. The number of vessels declined until 1994, but the number increased again in the most 
recent years. Due to technological advances, effort in terms of num ber of hooks increased throughout the series despite 
the decline in numberofvessels and number ofweeks engaged in the fishery (seeHareide and Godø 1996; Bergstad and 
Hareide 1997; Magnusson et al. 1997). 
At the important western fishing grounds (Shetland, Faroes, Hebrides, Rockall) catch per unit of effort of !ing and tusk 
based on data from both official statistics and data from skipper's logbooks showed a rather clear downward trend since 
the early 1970s (Hareide and Godø, 1996). Since 1974-1975 the catch per thousand hooks has been reduced from 150-
200 kg to around 50 kg in l 994. In l 996, the CPUE at the western grounds was estimated to be 43 kg/1 000 hooks. The 
same trend is seen when an area-specific analysis is run but the variation is rather high (Bergstad and Hareide 1997; 
Magnusson et al. 1997). A problem in the CPUE analyses is splitting the catches by species. Gi ven that tusk is normally 
a secondary speciesin the Norwegian fishery, the trends in the above analyses probably primarily reflect development in 
CPUE of !ing. 
Especially in the last two decades, there has been a rather clear inverse relationship between the effort devoted to !ing 
and tusk, and the size. of the cod and haddock quotas available to the longline fleet. This is also reflected in the catch 
statistics. Overall, there has been a transfer of effort from !ing and tusk to cod and haddock in later years. (Tab le 6.5), 
c~used by dimi~ishing returns from the fonner species and increasing quotas in the cod-haddock fishery in Division Ila. 
In recent years a longline fishery developed off southeastern Greenland at depths down to 1500 m. The target species is 
Greenland halibut (Reinhardtius hippoglossoides), but probab1y as much as 30 % of the by-catch is roughhead grenadier 
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(Macrourus berglax). The area of this fishery has recently expanded to eastern and western slopes of the Reykjanes ~ 
Ridge south of lee! and. 
In 1996, a dropline (and gillnet) fishery targeting "gi ant redfish" (Sebastes marinus) developed at the Reykjanes Ridge 
(Sub-areas XII and Division X!Vb). Details ·on this new fishery were given in a Working Document to the Study Grbup 
by Hareide. In 1996, approximately lO vessels were engaged in the fishery for a few Weeks. Tusk (Brosme brosme) and 
Atlantic halibut (Hippoglossus hippoglossus) were significani landed by-catches. By-catches of the deep-water shark 
Centroscyl(ium fabrici and some other species were discarded. In 1997, the number of vessels participating dropped· to 5 
and the effort probably declined as much as 50%. 
Trawl fisheries 
The relevant trawl fisheries were described in previous reports (ICES C.M. 1994/Assess:4; ICES C.M. 1996/ Assess:8). 
There have been no major changes in the recent years. In 1997, a single trawler fished for 2-3 weeks along the Mid-
Atlantic Ridge north and south of the Azores (partly Sub-area X) catching most! y Beryx sp/endens. This trip should 
probablybe considered exploratory and 1andings were at most limited to a few hundred t. 
Argentina sil us has been targeted in trawl fisheries off mid-Norway (Division Ila) and the Skagerrak (IIIa) since the late 
1970s. These fisheries have continued as described in ICES C.M. 1996/ Assess:8, but the effort directed at A. si/us 
varies strongly with market demand. In Division Ila landings declined from top le veis at 10,000 ~ 11,000 t in the mid 
1980s, to about half that leve! or less in recent years (Table 10:1). This probably retlects a change of target species 
rather than a reduction in abundance of Argentina. The fishery in the Skagerrak is conducted by 1-3 trawlers. and 
landings have dropped from 1,000-2,000 tlyear to 100-200 t in 1994-1997. A slight increase was observed in 1997 
retlecting increased market demand (Tab le l O.l). 
No landings of by-catches of Argentina silus in the pelagic trawl fishery for blue whiting to the west of Scotland and 
Ireland (Sub-areas VI and VII) were recorded in recent years. 
Argentina silus is also a by-catch in industrial trawl fisheries in the North Sea (!Va) and in the Panda/us borealis fishery 
in the Skagerrak (IIIa). By-catches in the industrial fisheries are regularly estimated based ori sampling at the fish-meal 
plants. The by-catches were 200 t or less in the years 1992-1994 and insignificant in the recent years. There are no 
satisfactory estimates of the by-catch in the shrimp fisheries. 
The roundnosed grenadier Coryphaenoides rupestris is caught in minor directed fjord. fisheries with bottom ·trawls in 
mid-Norway (Ila). The !leet consists of 3-5 vessels. The species is also a by-catch in the shrimp and Argentina silus 
fis heri es in the Skagerrak, but the bycatches which are not landed for human consumption have not been quantified. 
Interview-based estimates suggest a total catch of around l 000 t/year. In 1997, the recorded landings were 124 t. 
6.1:8 Portugal 
Detail ed descriptions of the three main deep-water fisheries of mainland Portugal have been contributed to the EC FAIR 
Deep-fisheries project. These fisheries are also described in a Working Document provided to the Study Group by 
Moura et al. The three fisheries are the deep-water crustacean trawl fishery, the longline fishery for black scabbardfish 
and a longline fishery for deep-water sharks. 
The Crustacean trawl fishery targets rose·shrimp (Parapenaeus longirostris) and Norway lobster (Nephrops norvegicus) 
off the south and southwest coasts of Portugal. The !leet is made up of about 35 open decked trawlers ( 17-35 m) most of 
which are about 20 years old. There are also two trawlers registered to fish on the west coast from the port of Cascai. 
The fishing grounds exploited range from 200 to 700 m depth but taking the !leet as a whole deep-water fishing has not 
been a major part of the effort in recent · years. Some 17 species of fish are caught as a bycatch and some such· as 
European conger (Conger conger) Greater forkbeard (Phycis blennoides), blackmouth catshark (Galeus melastomus) 
and blackbelly rosefish (Helicolenus dactylopterus) are landed for human consumption. 
The longline fishery for black scabbardfish began in 1983 and is based on the port of Sesimbra. In 1996 the'tleet was 
made up of 22 vessels of which 15 are engaged all the year round. The !leet consists of wooden open decked 'vessels 
with lengths from about 8 to 22m which set their lines at depths between 800 to 1200 m. The bycatch consists of about 
six species''ofdeep:.water·sharks which can genefate extra income for the fishery. The fishery takes place on hard ground 
along canyon slopes. 
The longline fishery for deep-water sharks targets mainly one species, the gulper shark (Centrophorus granulosus). It is 
based on the northern port of Viano do Castelo and was carried out by a tleet of six open decked vessels with a mean 
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.• length of 18.6 m. in 1992. In 1997 there has been only one longliner engaged full time in this fishery. The lines are 
;fished at depths of 800 to 1400 m and are fished closer to the bottom than those used for black scabbardfish. 
6.1.9 Russia 
Mid-Atlantic Ridge 
In 1996 one mid-class trawler (length 62 m) carried out a fishery for roundnose grenadier on the Mid-Atlantic Ridge 
between 48 and 49' N for 9 days in November (Table 6.6). In 1997 this vessel continued the fishery of roundnose 
grenadier in March-April in the same area. At the end of April a large-class trawler (length 120m) began fishing for 
roudnose grenadier. In May the vessels worked on the seamounts along Mid-Atlantic Ridge between 49-57° N, but the 
fishing situation deteriorated and the trawlers left the area. At the end of August and in September one large-class 
trawler (length.82 m) operated on the Mid-Atlantic Ridge between 49-59' N. There were no good concentrations of 
roundnose grenadier on the sea-mounts in that season.(Table 6.6). 
In the first half of 1997 one mid-class trawler (length 62 m) carried out fishery for Galden Eye Perch in the North 
Azores area between-43 and 45° N. Although exact data are not available, it was estimated that the catches were of the 
order of 600 t. The Fish concentrations were unstable, and therefore the vesselleft the area in the mid summer. 
Barents sea 
In 1996/1997 one Russian commercial long!iner targeting blue catfish (Anarichas denticulatus) and cod began to use 
bycatch of roughhead grenadier for processing fish fingers ashore (for further information see Section 17.1.11 ). 
6.1.10 Spain 
Most Spanish landings of deep water fishes from the Northeast Atlantic must be considered as by-catches of other 
directed demersal fisheries, especially those for hake, megrim, anglerfish and Nephrops. They originale from very 
different sea areas (Sub-Areas VI-VII, Divisions VIIIa,b,d (Bay of Biscay), VIlle (Cantabrian Sea), northern Division 
IXa (Galicia) and southem Division IXa (South Atlantic region of Spain, i.e., Gulf of Cadiz), and different gears. (trawl, 
longlines and gillnets). During the 1990s new directed deep water fisheries have been established, often in a rather 
experimental way and/or restricted to a part of the year, when licences or yields of traditional target species are 
depleting. The lifespan of these new fisheries has been very variable, some of them be ing very short-lived. In addition, 
there. are traditional artisanal fisheries with a relatively high importance along the Cantabrian Sea coast and in the South 
Atlantic region. These are usually focused on parlicular targets, some of them deep water species. In 1996-1997 a very 
new and important trawl fishery has developed, mainly in Sub-areaXII, aimed specifically at a suite of deep water 
species. Due to the individual peculiarities of all these fisheries and to the rather small importance of some of the deep 
waterspecies in comparison to the traditional targets, the information -is available·only for some fleets and species. 
Since the description of the Spanish !leet given in 1996 (ICES C.M. 1996/Assess:8), there have been a number of 
changes (Casas, WD; Lucio and Artetxe, WD). These changes can be summarised as follows: 
l. An important part of the longline !leet that since 1991 had been devoted to deep sea species, mainly to deep-water 
sharks, left this fishery in 1995-1996. These were mostly Galician ships in the Sub-areas VI and VII and Basque 
ships in Divisions Vl!Ia,b,d. This change was probably due to the fall of the price of shark li vers (used for oil} Some 
of the longliners have returned to the traditional fishery of hake, and others, maybe the oldest ones, have been 
scrapped. Also the Basque longliners that fished for Mora moro in Divisions VIIIa,b,d during the second part of 
1995 and the first part of 1996, are no longer interested in this fishery because of the relative low yields obtained. 
Another Basque ship (an old longliner) began to fish with big traps in the same sea area in 1996 but has ended this 
metier in 1997 for the same reasons. The small fishery focused on deep-water red crabs (Geryon (Chaceon) affinis), 
which developed at the end of the 1980s on the "Banco de Galicia" (Division !Xb) and later in some restricted areas 
of western Division VIlle, has been completely abandoned in 1997. 
2. In contrast, other new experimental fisheries have started in 1996 and 1997 and most of them continue at the present. 
Some Galician trawlers have begun to fish in deep waters on the continental slope of the NW of Spain (western 
Division VIIIc and northem IXa) in 1997, but their hauls in deeper waters are mixed with traditional hauls on the 
continental shelf. Another new fishery by longliners in the Bay of Biscay (Divisions VIIIa,b,d) started in 1996, 
focusing on different deep water species, and this is still in operation. A small Basque fishery with bottom gillnets 
also started in 1997 in the same Divisions; some of the catches are deep sea s.pecies._ 
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3. Finally, five -Galician trawlers with conventional- deep-water trawl gears started a: new inultispecies -fishery in ithe ·~ 
north-east corner of Sub-area XII (Hatton Bank), in the second half of 1996. Another Galician trawl ship, in the·past 
devoted to traditional demersal species, began to fish for deep water species in Sub-areas VI and VII, in the second 
part of 1997. 
Deep-water lisheries not directed (by-catches) 
In Sub-areas VI-VII-VIII and northern Division !Xa, Spanish trawlers and longliners fish deep-water species in a 
variety of locations (west of Scotland, Rockall Bank, Celtic Sea, Porcupine Bank, Bay of Biscay, Cantabrian Sea and 
NW of Spain), when they are fishing mainly for hake, megrim, anglerfish and Nephrops. A variable proportion ofthese 
deep-water catches is discarded odanded as by-catch, depending on the price prevailing in the market, the facilities for 
processing -them on board and the duration of the 'trips. In same ports, landings of similar species are usually sold 
together, depending on the local appreciation of the fish in the market. The by-catch species traditionally more 
appreciated in the fish market are: Phycis spp, Molva molva and M. dypterygia and Pagellus bogaraveo. Reliable data 
on these landings are usually obtained and reported. 
It is to be noted that no Spanish gillnetters work in Sub-areas VI-VII. By error, some gillnet landings from these Sub-
areas appeared in the Study Group Report prepared by correspondence (ICES CM. 1997/Assess:l7; Casas, WD). 
No new information on discards of the deep-water species by the Spanish comrnercial fleets has been published since 
1996. Then, according to the data obtained in 1994 under the EC Project "Spanish Discards of the Spanish Fleet in 
ICES Divisions" (Study Contract DGXIV Ref. n. PEM/93/005), it appeared that the main species discarded in Sub'areas 
VI and VII were deep-water species (Argentina silus, Molva dypterygia, Chimaera monstrosa, Phycis blennoides, ... ) 
and blue whiting. 
Directed fisheries on deep~water species 
In Division VIlle (Cantabrian Sea), there is a· deep-water longline fishery. The target species is Phycis blennoides. This 
fishery is seasonal (in winter and spring). Other longliners distributed along the Cantabrian focus their seasonal ,activity 
on other deep-watet species, mainly Beryx spp., Conger conger and Polyprion americanus. Occasional cbtches_ of 
Pagellus·.boga·raveo are also obtained. 
In the .southern Division· IXa~ another- traditional deep-sea fishery, until now not reported to the Study Group; is 
established in the south of Spain (Gulf of Cadiz) and it is focused on red seabream (Pagellus bogaraveo). It is named 
"Voracera" because of the local name of P. bogaraveo ("Voraz") and is based only on artisanal longliners from the 
parts of Tarifa (98 vessels) and Algeciras (15 vessels). The number of ships devoted to this fishery has increased in 
recent years. The fishery operates in Spanish waters in the southern part of Divis.ion IXa throughout- the year. This 
fishery is quite important because of the amount of the catches and the high market price of red seabrearn (Casas, WI>). 
More recently(September 1997), in Sub-areas VI and VII, one trawler began to fish in deep-waters on the continental 
slope down to about l 000 m. This vessel alternates between fishing over deep-Waters and hun ting fot traditional 
demersal species. The !arget deep-water species are mainly Trachyscorpia cristulata (Scorpenidae), Phycis blennoides 
and Hoplosthetus atlanticus. Among the main discarded species there are Alepocephalus spp and Deania calce:us. 
In Divisions VIIIa,b,d (Bay of Biscay), a recent directed deep water fishery also began in 1996 and it continues to the 
present. The technical characteristics ofthe fleet are very diverse (boat length: 9-32 m; engine power: 70- 900 HP; GRT: 
14-264), according to the distance from the parts to the fishing area. 
In northern Division !Xa, three rather Sfllall trawlers ( <500 HP) began to fish on the continental slope of Galic,ia in 1997 
but in a scattered way. Deep hauls are usuallycarried out when traditional demersal fishery catches start to falL 
In the north-east corner of Sub-area XII (Hatton Bank),, five Galician trawlers started a new deep-fishery, with 
conventional deep-water trawl gears, in the second half of 1996. This is a multispecies fishery. 
A few longliners remain at the present involved in the deep-water sharkfishery in Divisions !Xa, VIlle and VIIIa,b,d. 
They fish seasonally. (from October to March approximately). Only ane ship, based in Fisterra (Galicia), fish all along 
the year. The discards ofthis shark fishery are generally very small (mainly rays and grenadiers). The by-catches are 
also small and consist of greater forkbeard (Phycis blennoides), blue !ing (Molva molva) and black scabbard, fish 
(Aphanopus carbo). 
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.• 6.1.11 United Kingdom 
England and Wales 
The only substantialchanges in the landings of deep-water species since the 1996 report relate to deep-water red crab 
(Chaceon affinis) and greater forkbeard. (Phycis blennoides). The landings of red crab increased and a high proportion 
of the catch is targeted by netters in ICES Division VIb. The fishery is still evolving and comprises lO to 20 vessels 
landing to Spanish ports, especially Corruna. The main fishery is located to the NW and SW of Rockall Bank, in VIb, 
and the majority of catches are taken between autumn and_ spring. In summer months _there is some evidence of switching 
to alternative target species, principally deep-water sharks and anglerfish (Lophius sp.). Recently there has been signs of 
a red crab fishery developing along the shelf-edge between Great Sole and Chapelle Banks. 
Landings of greater forkbeard increased in 1996, 74% of which was taken in V!Ij and k, mainly by bottom trawlers 
landing to Spain 
Landings of sharks, li vers and oil have remained relative! y unchanged. A small directed fishery has developed in VIa,b 
and V!Ij,k in recent years, comprising long-liners and gill-netters the majority of which land to Spain. Landings in 
England and Wales are confined mainly to Newlyn, as a by-catch from gill and drift netters, and to Milford Haven by 
long-liners and gill-netters. 
Scotland 
The international deep-water demersal trawling activity to the west of Scotland can be considered as targeting three 
different types of fishery; a shelf fishery, and edge fishery and a truly deep-water fishery 
Scottish vessels are involved in all three fisheries. 
a) Shelf fishery. This is the traditional fishery which is mainly carried out at depths of less than 200 metres and where 
the dominant species are cod, haddock, whiting, plaice etc. 
b) Edge fishery. Since the mid 1980s Scottish fishermen have realised that certain high value species, in particular 
Lophius piscatorius, extend into deeper waters and many boats have adapted their gear so that they can fish along the 
edge of the continental shelf down to a depth of300+ m. 
c) Deep fishery. A clear and concise definition of the deep water fishery is not available but it is becoming generally 
accepted that this fishery begins at about 400 ms and extends to perhaps 1800 metres off the west coast of Scotland. 
It is this fishery that yields the new (to UK fishermen) commercial species such as Coryphaenoides rupestris and 
Aphanopus carbo. 
The main fleets involved in the deep-water fishery, which takes place mainly in the Rockall Trough, are French and 
Scottish. Both nations are engaged in the edge fishery and catch gadoids and high value species e.g., anglers (Lophius 
piscatorius). In the deep-water fishery the smaller Scottish vessels are restricted to depths shallower than about 800 m 
However, the French fleet have the capability to fish .in deeper water to at !east to 1400 m. The Scottish vessels are much 
more variable: in their targeting of the deep-water fishery depending on the economics, quotas for traditional fish species 
and weather conditions. 
The other deep-water fishery in which Scottish vessels are engaged is bottom trawling in the area of the Wyville 
Thomson Ridge and the Faroe-Shetland Channel (west of Shetland). The edge fishery in this area is similar to the west 
of Scotland with high value anglerfish being an important catch. At depths below about 500 m the water temperature 
decreases rapidly and in the transition area a fishery for Greenland halibut _(Reinhardtius hippoglossoides) has 
developed. 
6.2 International waters 
The terms of reference of previous Study Groups have included a request from NEAFC for information on the 
proportion of the catch which is taken inside and beyond coastal state jurisdiction. Such data was never available to the 
group. Although no formal request had been received from NEAFC at the time of the Study Group meeting it was 
decided to address this question. 
The Group tried to identify areas of the ICES area lying within international waters in which deep-water fishing was 
known to be taking place. These were some areas around Rockall Bank, Hatton Bank and smaller banks lying to the 
west of it, the Mid-Atlantic Ridge north of the Azores EEZ and parts of the Reyjanes Ridge south of the lcelandic EEZ. 
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The Study Group was aware of anecdotal evidence of landings from International waters which are not reported to ICES 
(see also recommendation 4) 
The Study Group expressed same concern about deep water catches in international waters. A clear definition of these 
areas in the !CBS area was not available ·to the Study Groupc There was a also perceived to be a problem in the 
recording of catches and·discards being made in international Waters and the landings from these fishing grounds. 
The ICES-area covers most of these·internatio-nal waters· under its Sub-areas X,·-xn arid XIVb (part), however, spe'cies 
specific reports ofdeep-water fishes are scarce in ICES statistics in Telation to the "international" component Ofthe 
catch. It: cari be assumed, that at least- a fair number of the relevant deep-water species (e.g., Alfonsinos, Black 
Scabbardfish, Orange Roughy, various squalid sharks) are highly migratory in the meso- and benthopelagic iealms of 
the northeastern Atlantic. They may spend only part of their life cycle along the continental slopes of western Europe. 
The· fact -that either juveniles or on lY mature ·specimens of certilin spee i es are found at the continental margin and, ort 
offshore banks or vice versa may be indicative of such migrations. On the assumption that at least some of the-deep-
water species may form a stock in the NE Atlantic, reliable information on additional fishing mortality, e.g., on the Mid 
Atlantic Ridge could be very important' especially if these are important spawning areas. The more the commercial 
fisheries become -tegulated in areas under_ national and/or -EC jurisdiction, the greater will be "the tendency ~for 
exploration and unregulated explo"itation.of international waters. Increased exploitation in these areas· could have: an 
effect on the stocks of these species in waters under national jurisdiction. 
6.3 Stock identity 
The Study Group was not aware of any' current results on stock identity of deepcwater species. Two recently funded 
projects by-DGXIV in support of the Common Fisheries Policy·which involve stock discrimination were noted. 0ne 
involves both DNA and otolith microchemistry of the black scabbardfish in the eastern Atlantic and the other is a study 
of se-asonal aspects of deep-water demersal fish at the Azores which includes work on· stock discriminatioi1. (see Section 
2.3) 
Since the information on stock identity is Very scarce and data are very limited for some areas many of the assessments 
have, as an initial measure, been carried out by ICES Division (e.g., Blue ling, Section 8). NeverthelesS, in some 
instances it is still possible to make some general inferences assuming a wider distribution. 
6.4 Discards 
Data on the discarding from trawl and longline operations in Sub-area VI is given in Connolly and Kelly (1996). These 
data relate to catches taken from surveys on chartered commerdal trawling and longlining and discarding was reported 
as kg of species discarded per tonne of roundnose grenadier landed (where grenadier was the target species). A general 
summary of this work showed that many more species were discarded from trawling operations than· longline sets, and 
that based -on size, there was a greater quantity of commercial species discarded form trawling operations. New data 
bas·ed on a:trawl survey using repeat tows with and without a small mesh liner is given in (Clarke et al. In press), shows 
that in the case of roundnose grenadier individuals as small as 3cm (PAFL) are caught by a commerciallOOmm (mesh) 
trawl and that a greater quantityof small fish (smaller than Sem PAFL) are retained when a small mesh cod end liner 
(lOmm mesh) is used. As many deep water fish have large rough scales and no mucus coating there is concern:that there 
m·ay be a very low survival rate amongst trawl escapees (non catch discards). 
Quarterly discard rates from the French deep water trawl fleet (FAIR 1998) and Scottish trawl fleet are given in Table 
6.7~ ,These data are expressed- as percentage .of the-landings which are disc ard ed. A discard rate of 100% repteselits- a 
species which is not landed and is thus entirely discarded from the catch. 
The main target species from the French trawl fleet is roundnose grenadier and the final column in Table 6.7 shows the 
weight of fish discarded per tonne of roundnose grenadier landed. There are same 60 species discarded from the French 
trawl fleet however on ly about lO of these are caught and discarded on a regular basis. From the trips sampled in the 
dataset the depth range offishing was 875m to !300m. In general the French trawl fleet in Sub-area VI and VII discards 
approxirnately one tonne Of fish per ·tanne of deep water species landed, and the main species discarded, are 
Alepocephalus bairdii, Coryphaenoides rupestris-, Deahia calceus, Lepidion·eques and Trachyrhyncus murrayi. 
It would be useful to express discarding from the Scottish trawl fleet data as kg discarded per tonne of target species 
landed but this is not possible as the fleet fishes at various depths from the shelf to approximately 800m, for diffenint 
targets. The wide variety of depths fished by the Scottish fleet is reflected in the number of spee i es in the discard 
dataset. Total discarding from the Scottish fleet is less than 500kg per tanne of landings and the main 'deep water species 
discarded (from the dataset provided) appear to be Argentina sil us, Lepidion eques, Mircomesistius poutassou, Phycis 
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... blennoides and Helicolenus dactylopterus. There are also several shallow water species discarded in similar or greater 
quantities when fishing above 500m. 
These data highlight the mutispecies nature of the impact of deep water trawling, and the study group agreed that it 
would be important that such data should continue to be collected for the future. 
6.5 Bycatch 
It will be apparent from Section 2.4 and the discard Tab le in Section 6.4 that- man y of the deep-water fish species are the 
bycatch of other fisheries. 
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Table 6.1 
Open boats 
Longliners < 100GRT 
otterboard trawlers < 400 HP 
Nets 
Jigging 
Otterboard trawlers 400-999 HP 
Otterboard trawlers :> 1000 HP 
Pair trawlers < 1000 HP 
Pairtrawlers > 1000 HP 
Longliners > 100GRT 
lndustry trawlers 
Other gears 
Total catch, tennes 
Table 6.2 
Open boats 
Longliners < 100GRT 
Otterboard trawlers < 400 HP 
Nets 
Jigging 
otterboard trawlers 400-999 HP 
Otterboard trawlers > 1000 HP 
Pair trawlers < 1000 HP 
Pairtrawlers > 1000 HP 
Longliners > 100GRT 
lndustry trawlers 
Other gears 
To tal catch, tonn es 
Table 6.3 
Open boats 
Longliners < 100GRT 
Otterboard trawlers < 400 HP 
Nets 
Jigging 
otterboard trawlers 400-999 HP 
otterboard trawlers > 1000 HP 
Pairtrawlers < 1000 HP 
Pairtrawlers >"1000 HP 
Longliners > 1 OOGRT 
lndustry trawlers . 
other gears 
Total catch, tonnes 
Total Faroese landings oftusk from Division Vb 1985·96 and the contribution (%)by each fleet category (metier). 
In the column to the right are the ave rage tusk percentages of the the totallandings of all species by each fleet category. 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
1 2 4 o o o 1 1 1 o o 
19 28 24 24 25 17 16 18 22 15 9 
o o o o o o o o o o o 
o o o o o o o o o o o 
o o o o o o o o o o o 
o o o 2 1 2 1 o 1 o 1 
2 2 2 3 3 3 2 4 7 4 
·' 1 1 1 1 1 2 1 1 3 2 1 
1 2 2 2 1 2 2 4 7 4 3 
74 63 67 67 66 72 75 71 57 74 81 
o 1 o 1 2 1 1 1 2 1 o 
o o o o o o o o o o o 
4763 3266 4296 3092 2828 3011 3817 3111 1732 2780 3032 
Total Faroese.Jandings of ling from Division Vb 1985-97 and the contribution (%)by each fleet category (metier). 
In the column to the right are the average ling percentages of the the totallandings of all species by each fleet category. 
1985 1986 1987 1988 1969 1990 1991 1992 1993 1994 1995 
o 1 3 o o o o 1 o o o 
10 16 11 11 15 13 11 17 18 8 6 
2 o o o o o o o 1 o o 
o 1 o o o o o o o 1 o 
o o o o o 1 1 o o 1 o 
5 2 2 3 6 4 1 1 1 1 2 
13 13 11 13 10 13 7 5 6 7 6 
7 11 8 8 8 8 7 7 8 4 5 
5 9 11 11 11 15 13 17 19 14 17 
57 45 52 50 45 44 58 51 43 62 62 
o 1 1 3 4 2 1 1 2 2 o 
o 1 o o o o o o 2 o o 
2873 2328 2901 1991 1829 1572 2102 1626 1360 1815 2795 
Total Faroese landings of blue ling from Division Vb 1985-96 and the contribution (%)by each fleet category (metier). 
In the column to the right are the average blue ling percentages of the the totallandings of all species by each fleet category. 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
o o o o o o o o o o o 
3 1 o o o o o o o 1 o 
o o o o o o o o o o o 
o o o o o o o o 1 11 f 
o o o o o o o o o o o 
o o o o o 1 o o o o l' 
80 95 88 93 93 75 68 66 64 65 77 
1 o 1 o o 1 2 1 1 o 1 
4 1 2 4 1 3 5 23 24 16 13 
11 2 8 2 6 19 24 10 10 7 3 
o o o o o o o o o o o 
o o o o o o o o o o o 
3995 4425 3216 5691 3647 1444 1527 3332 2045 1174 1599 
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1996 Tusk% 
o 2 
7 8 
o o 
o o 
o o 
o 1 
3 o 
3 o 
41 o 
83 34 
o 3 
o 3 
1515 
1996 Ling% 
o 1 
3 3 
o 1 
1 1 
o o 
1 2 
6 1 
9 1 
18 1 
61 16 
o 4 
o 4 
2499 
1996 Blueling% 
o o 
o o 
o o 
10 3 
o o 
o o 
83 ~ 11 
1 o 
4 1 
2 3 
o o 
o o 
1029 
.• Table 6.4.- Numbers ofboats having landed some deep-water species in 1995 and 1996. 
Industrial trawlers (more than 50 m. long) Semi-industrial trawlers (30 to 50 m !ong) 
l 1995 25 41 
l 1996 20 33 
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Ta ble 6.5. The effort of Norwegian Jongliners and gi li netters by gear, fishing area and !arget species. (Source: The Norwegian Directorate of Fisheries). 
*Estimated number of "1973 hooks" as described by Hareide and Godø (1996). The 1996 estimate was derived assuming constant number of hooks per day at same level as in 1994, 
i.e. 32,500 hooks. 
YEAR 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1995 1996 
Number of vessels: 103 95 93 83 74 72 72 65 60 53 52 56 57 
Total number of weeks: (Longline+Gillnet) 4049 3812 3747 3428 3144 3185 3067 2875 2722 2448 2366 2541 
Longline effort (thousands of hooks)* 238095 235294 381356 326667 292857 445313 357143 406667 438462 424528 531915 572831 554954 
DISTRIBUTION OF EFFORT BY GEAR: 
Auto line O.Ql 0.58 0.71 0.81 0.94 0.93 0.95 0.93 0.96 
Handbaited line 0.86 0.83 0.84 0.88 0.32 0.21 0.14 O.Ql 0.04 0.02 0.04 
Gilnet 0.12 0.14 0.14 0.11 O.l 0.08 0.05 0.05 0.03 0.03 0.04 
DISTRIBUTION OF EFFORT BY FISHING AREAS: 
Shetland/Orkney/Faroes/Hebrides/Rockall 0.61 0.64 0.53 0.62 0.61 0.48 0.56 0.47 0.55 0.39 0.4 0.38 
Norwegian coastal banks 62'-69' N (IlA) 0.18 0.24 0.22 0.13 0.05 0.06 0.07 ? 0.08 0.11 0.04 O.l l 
Skagerrak/North Sea (liTa+ IV a) 0.15 0.08 0.11 0.12 0.09 0.15 0.04 ? 0.06 0.11 0.05 0.06 
Barents sea and Northem Norway (Ila) 0.05 O.l l 0.09 0.24 0.41 0.13 0.27 0.38 0.32 
Greenland (XIVb) 0.04 0.04 0.03 
DISTRIBUTION OF EFFORT BY TARGET SPECIES: 
Ling & Tusk 0.63 0.68 0.59 0.75 0.7 0.64 0.63 0.45 0.65 0.53 0.47 0.35 
Cod & Haddock 0.06 0.18 O.l 0.19 0.28 0.31 0.49 0.3 0.44 0.47 0.55 
Saithe 0.11 0.11 0.08 O.l O.l 0.06 0.03 0.03 0.03 
Dogfish 0.16 0.13 0.14 0.03 0.02 
Greenland Halibut 0.03 0.04 
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Ta ble 6.6. Results from operation of the Russian commercial fleet on the Mid-Atlantic Ridge in 1996-1997. 
Month Type and length No. of ship-days Catch, t Catch per shipday 
oftrawler actual fishing offishing 
1996 
November STM (62m) 9 208,0 23,1 
1997 
March STM(62m) 6 185,0 30,8 
April STM(62m) 12 454,0 37,8 
April BAT-A (120m) 6 30,0 5,0 
May STM(62m) 3 24,0 8,0 
May BAT-A(l20 m) 16 320,0 20,0 
August BMRT-ffi (82m) 3 23,0 7,7 
September BMRT-ffi(82m) 19 261,0 13,7 
Total 1297,0 
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7 LING{MOLVAMOLVA) 
7.1 Catch Trends 
Landings by Division are given in Table 7.1. The major fishery in Division Ila is the Norwegian longline fishery (See 
Section 3), but there are also by-catches by other gears, i.e., trawls and gill-net. The preliminary total landings of 6,083 
and 5,358 t in 1996 and l 997 respectively are lower than the average landings in the period 1988-1995. In Division !Va 
the total landings increased somewhat in recent years, primarily due to an increase in the landings of the United 
Kingdom. The UK landings declined in 1996, and in 1997 the Norwegian landings decreased substantially compared 
with recent years. In Divisions Va the catches have decreased from 5,600-5,800 t in the late 1980s to about 4,000 t in 
recent years. Landings in Division Vbl varied without trend, whereas there has been a declining trend in VbZ. In 
Division VIa the statistics are incomplete for the period 1989-1993 (and 1997), and no conclusions on trends can be 
drawn other than that the United Kingdom landings increased in recent years. In Division Vlb landings declined in the 
period 1994-96, primarily due to reduced Norwegian contributions. In Sub-area there appears to have been an increasing 
trend in the 1990s and landings in 1995 and 1996 were above 10,000 t. Also in this area there has been a gradual 
increase in the United Kingdom landings. 
7.2 Stocks 
Relevant-historical and new infOrmation has recently been presented and discussed in reports of Norwegian and Nordic 
projects (Bergstad and Hareide 1996; Magnusson et al. 1997). Ripening adult ling and ling eggs have been found in all 
parts of the distribution area of the ling, but the banks to the west and north of Scotland and around Iceland and the 
Faroes seem to ·be the• most important spawning areas. There may well be egg• and larva! drift arnong all these areas, 
probabl~ with a net northward and eastward transport. Nothing is known about subsequent migrations within the area of 
distribution. In recent Norwegian studies of enzyme and haemoglobin frequencies, charaCters with sufficient varfation to 
study spatia) differences could not be found (Bergstad and Hareide 1996). There is currently no evidence of genetically 
distinct populations within the ICES area. However, l ing at widely separated fishing grounds may still be sufficiently 
isolated to be considered management units, i.e., stocks, between 'Which exchange of individuals is limited and has little 
effect on the structure ·and dynamics of ·each unit. Since no quantitative data on nligration exist, it is however, unclear 
which of the man y fishing areas have units satisfying the criteria of stocks: It is tentatively suggested that Iceland (Va), 
the Norwegian Coast (Il), and the Faroes and Faroe Bank (Vb) have separate stocks, but that the existence of 
distinguishable stocks along the continental shelf west and north of the British Isles and the northern North Sea (Sub-
areas IV, VI, VII and VIII) is less probable. · 
7.3 Catch•effort data 
Updated· commercial catch and effort data by gear were available from the Faroes and lceland (Sub-area V).(Tables 7:2 
and 7.3): The extensive Norwegian longliner CPUE data based on skipper's logbooks presented in the 1996 report were 
unfortunately not updated after 1994. In 1996 new CPUE data were available from the French trawl fishery, and these 
were updated (Table 7.4). New CPUE data from Spain from the years 1994-1997 were also made available to the Study 
Group (Table 7.5, see also Working Document by Lucio and Artexte, 1998). 
7.4 Length Distribution, Age Composition, Mean Weight and Maturity at Age 
The quality and quantity of data improved significantly after 1993 due to an increased sampling effort in Iceland, the 
Faroes and Norway. The sampling has become routine in the Faroes and Iceland, but not in Norway. Data available from 
differentcountries and Divisions were indicated but not quantified in Tables 6.3.1-6.3.6 of ICES C.M. 1996/Assess:S. 
Extensive lcelandic otolith collections from Va are being processed. Table 7.6 lists the data available for Vb from the 
Faroes. Overviews ofNorwegiansamples from 1995 and earlier were given by Bergstad and Hareide (1996). Very linJe 
datawere collected by Norway after 1995. In 1997, only a single sample from Na (Shetland) was available. 
Length and age compositions of the internationallandings from Division Vb from 1996 and 1997 are given in Figure 7.1 
and Table 7.7. The distributions were adjusted to total catch using Faroese age-length keys. From Va, a series of age-
distributions and associated catch-curves based on Icelandic data are given in Figure 7~2. 
7.5 Biological parameters 
Considerable information on biological parameters from many parts of the distribution area were presented in two recent 
project reports, i.e., Bergstad and Hareide (1996) and Magnusson et al. (1997). In the Nordic project (Magnusson et al. 
1997) considerable effort was devoted to intercalibrate age readings. A manual for reading !ing (and tusk) otoliths was 
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recently presented (Bergstad and Hare ide 1997). There is now a higher degree of confidence in the precision of age , 
distributions and age-related population parameters being presented. 
Scotland provided new length-weight relationships for gutted and ungutted !ing based on data from a number of sources 
and years: 
Gutted weight=.00520 l * totallength (cm)2'99572' n=number of fish measured and weighed= 444 
Total weight=.004312*totallength3·05991 , n=254 
Total weight= Gutted weight* 1.1323, n=205 
lceland provided length-weight relationships'from 1996 and 1997 from Division Va: 
Total. weight(g) =.0062*totallength(cm)2'9968' n= 852 
Total weight=.0091 *totallength 2·9084, n=897 
7.6 Assessment: CPUE analyses and mortality estimates 
Catch per unit of effort analyses of the Norwegian longliners operating in most of the Divisions under consideration 
indicated an overall downward trend since the early 1970s, and the same trend was indicated in an area-specific analysis 
(Figure 7.3;.Hareide and .Godø, 1996; Bergstad and Hareide 1996; Magnusson et al. 1997). These observations suggest 
that a reduction in abundance has occurred in several Divisions. The dev~lopment in the.period ·after 1994 is_not clear 
due. to the interruption of the Norwegian series. However, the 1996 combined longliner CPUE (based on official 
logbooks on! y) of !ing and tusk at "western grounds" (Shetland, Rockall, Faroes, Hebrides) is 43 kg/1000 hooks; i.e., .the 
same. as or slightly lower than in 1994. Since the target species is- ling in these fisheries, this ,estimate is primarily 
reflecting the availability of !ing. 
For the period 1986-96 catch, effort and CPUE from Faroese longliners fishing _in Vb are available (Table, 7.2 and 
Figure 7.4)The majority of the catch is laken by longliners, especially vessels greater than JOO GRT. The effort data 
were not adjusted for the likely increased efficiency following the introduction of swivel lines in the last 4-5 years. 
Taking this into account, there has most probably been a declining trend in the CPUE since 1994 as seen for the 
Norwegian longliners fishing in Division Vb. 
CPUE data from French trawlers from Divisions VI for the period 1983 to 1994 showed a general decline, although with 
slight increase in 1993 (Figure 7.5). The CPUE has since remained at a low leve! (Table 7.4). In Divisions Vb there has 
been a decline since 1987. In Sub-area VII the CPUE is generally lower than in other areas and there. is no clear trend. 
Spanish CPUE data from trawlers and longliners were available for the period 1994-1997. The number of longline 
vessels included in the analysis is very low and the trawler .data, primarily from vessels targeting hake, should be 
considered more reliable. There was a consistent decl-ine in the trawler CPUE of ling in Sub-area VI in the period with 
available data (Figure 7 .6). 
For Division Va, a time series of catch, effort and CPUE data from 1988 onwards was updated. The CPUE data are 
shown in Figure 7.7. There is no apparent trend for any of the gears. The catches in Division Va are bycatches in 
longline, gillnet and bottom trawl fisheries for other groundfish. 
In 1994, the Northern Shel[Working Group undertook a production model analysis based on available CPUE data,-but 
with limited success. Since the database had not changed significantly since then, the Study Group did not pursue this 
option. except for Division Va. For the !ing in Va, an attempt was made to fit a Schaefer production mode1 using CPUE 
indices from the Icelandic fishery (Table 7.3). A DeLury model could not be tried because data were in weights rather 
than numbers and mean weight data, for conversion purposes, was not available. The data for trawlers is df limited 
duration so analyses were confinedto gill net and long-line CPUE. The results (not presented but included in ICES-files) 
were found to be unstable using gill net CPUE- estimates of carrying capacity, and catchability depended heavily on the 
assurnptions made for the proportionality between starting stock and virgin biomass. Results using longline CP.UE·were 
somewhat,-more reliable although. far from robust over a range· of initial.proportions and time lag_values. Excluding 
outliers, these results suggested a MSY within the range .of 5 to lO kt. If this is the case this would indicate thatthe 
international catch has been at or below MSY levels since the early 1970s. However, these results should be treated with 
extreme caution, not only because of concerns regarding the model, but also because -it is -suspected- that there has_ been 
considerable improvements in fishing power in the Icelandic lang-line fleet which have not been taken into account 
when. preparing the CPUE index. 
In 1996, estimates of total mortality, Z, were obtained for different Divisions by catch-curve analyses based on new age-
distributions from Norwegian longliners in Divisions Ila, IV a and Vb (ICES C.M. 1996/Assess:8). The estimates were 
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... in the range 0.4-l.O, with a mean value of 0.6 (S.D.=0.2, n=9). These mortality estimates are also presented- and 
discussed in Bergstad and Hareide (1996) and Magnusson et al. (1997). Emigration and variability in recruitment may 
affect these estimates, and they were consider~d ··preliminary. There are no--Norwegian age distributions available for 
estimation of Z after 1995. New estimates of Z from catch curves based on Faroese samples from Vb in 1996 and 1997 
were 0.7 and 0.8, respectively (Figure 7.8), i.e., ashigh or higher than previous estimates. 
Most of the material on which the estimates of Z were based came from the period 1993-1995, and the range ofyears 
was toa limited to estimate Z within rather across cohorts. 
7. 7 Comments on Assessment 
It is still not possible to make analytical assessments for the !ing stocks due to lack of good time series of data. The 
situation is likely to improve somewhat in the coming years, at least in Sub-area V. The cessation of the Norwegian 
sampling after 1995, constitutes a significant weakening of the basis of future analytical assessments in many important 
fishing areas. The Study Group is of the opinion that further improvement in the recording of effort and catch data from 
all fleets and areas should be encouraged, since CPUE analyses are used as an index of abundance and as basis of 
production analyses. 
7.8 Management considerations 
The Norwegian CPUE analyses presented to the Study Group in 1996 (Hareide and Godø, 1996) and discussed also by 
Bergstad and Hareide (1996) and Magnusson et al. (1997), support the conclusion drawn by the Northern Shelf 
W or king Group in 1994 that there has been a downward trend in the stocks of l ing, perhaps with the exception of the 
lceland stock (Va). The Norwegian analyses of !ing and tusk combined for 1996, suggest that the downward trend has 
continued. The same declining trends are seen in the updated Faroese and French CPUE data, and also in the new 
Spanish data from trawlers in Sub-area VI. 
Both the steadily declining CPUE in all areas except Va and the high mortality estimates strongly suggest that the 
availability/abundance of l ing has continued to decrease and that exploitation rate remains high. Under the assumption 
that the lang-term CPUE from Norwegian longliners represents a valid reflection of biomass in the exploited areas, it is 
possible to compare present levels with the leve! in the early 1970s when the effort and exploitation was much lower 
(e.g., Table 6.5). The 1994-1996 estimate of ling+tusk at "western grounds" is about 50 kg/thousand hooks. The 
corresponding value for 1972-1974 is about 200 and 275 kg/1000 hooks from official and private logbooks, 
respectively. If this reflects a corresponding change in biomass, the present biomass level is only about 18-25 % of the 
level in-the early 1970s, when the major expansion of the fishery in western areas began. This may mean that the biomass 
in the most heavily exploited areas has declined below Bpaand may even be near or at B 1~rn. 
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Table7.1 (CONTINUED) 
UNG Va 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
UNG Vb1 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1998 
1997* 
Belglum 
134 
95 
42 
69 
34 
20 
3 
Den mark 
42 
Faroes 
619 
614 
399 
530 
526 
501 
548 
463 
358 
299 
Faroes 
1,383 
1,498 
1,575 
1,828 
1,218 
1,242 
1,541 
2,789 
2672 
3224 
FRGermany Jceland 
5,098 
4,898 
5,157 
5,206 
4,556 
4,333 
+ 4,053 
+ 3,729 
3670 
3515 
France (4} FAGermany 
53 4 
44 2 
36 
37 2 
3 + 
5 1 
6 13 
4 13 
Norway 
10 
5 
20 
o 
Norway 
884 
1,415 
1,441 
1,594 
1,153 
921 
1047 
446 
UK (EW) 
12 
Total 
5,861 
5,612 
5,598 
5,805 
5,116 
4,854 
4,604 
4,192 
4,060 
3,814 
UK (EW} (1) JK (Scot) (1 
1 5 
+ 
3 
9 
4 
15 11 
62 11 
30 20 
2 32 
12 28 
37 
Total 
2,372 
2,962 
3,062 
3,465 
2,400 
2,242 
2,657 
3,286 
2,712 
3,261 
~Preliminary. (1) lncludes Vb2, (2} lncludes l l reported as DivisJon Vb. (3) lncludes Vb2. 
(4) lncludes Vb2 and Va 
UNG Vb2 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
Faroes 
832 
362 
162 
492 
577 
282 
479 
281 
102 
526 
Norway 
1,284 
1,328 
633 
555 
637 
332 
486 
503 
796 
397 
UK {EW) {1}UK (Scol) (1) -Total 
*Preliminary. (1) lncluded in Vb1. (3} lncluded in Yb1 
LING VIa 
Year 
1988 
1969 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
Belgium 
4 
6 
3 
+ 
Den mark 
+ 
+ 
+ 
+ 
2 
Faroes 
6 
6 
3 
o 
o 
o 
*Preliminary. {1) lncludes Vlb 
LING Vlb 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997" 
Faroes 
196 
17 
3 
35 
4 
104 
66 
o 
o 
France {2) FAGermany 
+ 
+ 
+ 
124 
41 
*Prelimlnary. (1) lncludes XII. (2) See Ling VIa 
France (1) 
5,381 
3,417 
2,568 
1,777 
1,297 
1,513 
1713 
1970 
1762 
lreland 
26 
31 
23 
60 
44 
57 
70 
26 
2.116 
1,690 
795 
1,047 
1,214 
614 
965 
784 
900 
923 
FR Germany 
6 
11 
1 
2 
2 
92 
134 
130 
370 
135 
Norway 
1,253 
3,616 
1,315 
2,489 
1,713 
1179 
2116 
1,308 
679 
504 
lreland 
196 
136 
41 
57 
36 
171 
133 
106 
106 
70 
Spain {2) 
N01way 
3,392 
3,858 
3,263 
2,029 
2,305 
1937 
2034 
3,156 
2609 
2229 
Spain (1) 
3575 
1027 
927 
1064 
UK (EW) < (N. lreland) 
93 
26 
10 + 
29 2 
26 2 
43 4 
52 4 
64 
150 
236 
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UK(EW) 
1,075 
307 
111 
260 
259 
442 
551 
560 
269 
2597 
UK (Scot) 
223 
64 
151 
111 
90 
232 
220 
123 
101 
{Isle of f.l UK (NI) UK (Scot) Total 
53 674 14,556 
+ 6 681 8,631 
2 736 6,730 
10 654 4,795 
+ 6 680 4,588 
n/a 
Total 
1,765 
3,743 
1,505 
2,662 
1,891 
1,522 
2,540 
1,638 
1,124 
809 
13 
10 
1,133 
1,126 
1994 
2197 
5,301 
6,730 
8,847 
8,577 
29 
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Table7.1 (CONTINUED) 
UNG VIl 
Year France Total 
1988 5,057 5,057 
1989 5,261 5,261 
1990 4,575 4,575 
1991 3,977 a,sn 
1992 2,552 2,552 
1993 2,294 2,294 
1994 2,185 2,185 
1995 (1) 
1996 (1) 
1997* (1) 
(1) Reported by Division 
UNGVIIa 
Year Belgium France lreland UK(EW) JK (Isle of Mar UK(NI) UK (Scot) Total 
1968 14 (1) 100 49 38 10 211 
1989 10 (1) 138 112 l 43 7 311 
1990 11 (1) 8 63 1 59 27 169 
1991 4 (1) 10 31 2 60 18 125 
1992 4 (1) 7 43 ' 40 lO 105 
1993 10 (1) 51 81 2 60 15 219 
1994 8 (1) 136 46 2 76 16 284 
1995 12 9 143 106 (2) 34 305 
1996 11 6 147 29 17 210 
1997 .. 15 69 84 
•Preliminary. (1) French catches in VIl not split into divisions, see Ling VIl 
(2) lncluded wilh UK (EW) 
UNG Vllb,c 
Yea' Francs (1) FRGermany lreland Norway Spain {3) UK(EW) UK (NI) UK {Scot) Total 
1988 (1) 50 57 750 8 865 
1989 (1) • 43 368 161 5 5n 
19!!0 (1) 51 463 133 31 678 
1991 (1) 62 326 294 8 59 749 
1992 (1) 44 610 485 4 143 1,286 
1993 (1) 97 224 145 550 9' 409 1,434 
1994 (1) 98 225 306 530 2 434 1,595 
1995 78 161 465 295 630 (2) 315 1,944 
1996 57 234 283 168 1117 (2) 342 2,201 
1997 .. 251 418 880 (2) 1,549 
*Preliminary. (1) See Ling VIl. (3) lncluded with VIl g·k 
(2) lncluded with UK (EW) 
UNG Vlld,e 
Year Belgium Danmark France (1) lreland UK(EW) UK (Sco1) Total 
1988 36 • (1) 743 779 
1989 52 (1) 844 4 700 
1990 ' 31 (1) 22 743 3 799 
1991- 7 (1) 25 847 1 680 
1992; 10 + (1) 16 493 + 519 
1993' 15 (1) 421 + 436 
1994 14 + (1) 437 o 451 
1995 10 885 2 492 o 1389 
1996 15 960 499 3 1477 
1997~ 12 3n 384 
~Preliminary. (1} See Ung VIl. 
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Table 7.1 (CONTINUED) 
UNG Vlff 
Year Belgium France (1) lreland UK(EW) UK (Scot) Total 
1988 Tl (1) 367 444 
1989 42 (1) 265 3 310 
1990 23 (1) 3 207 233 
1991 34 (1) 5 259 4 302 
1992 9 (1) 127 137 
1993 a (1) 215 + 223 
1994 21 (1) 379 400 
1995 36 110 456 o 602 
1996 40 121 238 o 399 
1997* 30 313 343 
*Preliminary. {1) See Ling VIl. 
UNG Vllg-k 
Yea• Belgium Den mark France (1) FRGermany lreland Norway Spaln (2) UK(EW) { (Isle of Mo UK {N l) UK (Scot) Total 
1988 35 1 (1) 266 2,652 1,439 2 4,415 
1989 23 (1) 301 163 51 a + 7 1,012 
1990 20 + (1) 356 260 434 + 7 1,077 
1991 10 + (1) 454 a30 100 1,394 
1992 10 (1) 323 1,130 + 130 1,593 
1993 9 + (1) 35 374 1,551 364 2,334 
1994 19 (1) 10 620 164 2,143 1 277 3,254 
1995 33 1597 40 766 195 3046 (3) 454 6,131 
1996 45 1626 169 771 563 3209 447 6,850 
1997* 37 155 490 2566 3,250 
*Preliminary. (1) See Ung VIl. (2) lncludes Vllbc {3) lncluded in UK (EW) 
UNG VIll 
Year France FRGermany Spaln UK (EW) Total 
1988 1,018 10 1,028 
1989 1,214 7 1,221 
1990 1,371 1 1,372 
1991 1,127 12 1,139 
1992 801 1 802 
1993 508 2 510 
1994 
"'" 
77 a 85 
1995 693 106 46 845 
1996 825 23 170 23 1,041 
1997* 
"'" 
103 3a 141 
UNG XII 
Year Faroes Norway UK(EW) Total 
1988 
1989 
1990 3 3 
1991 10 10 
1992 
1993 
1994 5 5 
1995 5 45 50 
1996 o 2 2 
1997* o 10 10 
UNG XIV 
Year Faroes FRGennany lee land Norway UK(EW) UK (Scot) Total 
1988 3 3 
1989 1 
1990 2 6 9 
1991 + + 1 
1992 9 7 17 
1993 + a 9 
1994 + 4 6 
1995 o 14 3 o 17 
1996 o o o 
1997" 60 51 
*Prelimlnary. 
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Table 7.1 Ung. Study Group estimates of landlngs {tennes). 
UNG Ila 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
*Prellminary 
UNGllb 
Year 
198a 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
UNG Ill 
Year 
1968 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997'" 
UNG IVa 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997. 
Faroes 
3 
2 
14 
17 
3 
101 
14 
o 
o 
NorWay 
127 
5 
Belgium 
2 
4 
1 
4 
3 
2 
4 
Belglum 
3 
4 
9 
9 
20 
17 
a 
3 
France 
29 
19 
20 
12 
9 
9 
o/a 
6 
2 
o/a 
UK(EW) 
7 
13 
FRGermany Norway 
10 6,070 
11 7,326 
17 7,549 
5 7,755 
6 6,495 
13 7032 
9 6169 
8 5,921 
17 6059 
7 5343 
Total 
7 
13 
127 
5 
Danmark FRGermany Norway 
165 135 
246 
375 
27a 
323 
343 
244 
222 
212 
164 
Danmark 
40a 
57a 
610 
609 
613 
629 
52a 
406 
512 
640 
3 
+ 
+ 
Faroes 
13 
3 
9 
6 
2 
14 
25 
51 
25 
6 
140 
131 
161 
120 
150 
116 
113 
124 
105 
France 
1,143 
751 
655 
647 
414 
395 
o/a 
290 
241 
'"Prellmlnary. (1) lncludes IVb 1988·1993. 
UNG IVb,c 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997" 
* Preliminary 
32 
Norway 
100 
43 
59 
51 
56 
26 
42 
39. 
100 
57 
UK(EW) 
173 
236 
26a 
274 
392 
412 
40 
301 
1a7 
363 
UK (Scot) FRGermany 
106 
106 
128 
165 
133 
96 
64 
135 
106 
23 
45 
48 
UK(EW) 
4 
10 
25 
4 
a 
39 
30 
3 
2 
a 
Sweden 
29 
35 
30 
44 
100 
131 
112 
a3 
65 
26 
UK {Scot) 
3 
3 
+ 
+ 
2 
3 
UK (EW) 
15 
FRGermany Nethertands 
262 4 
217 16 
241 
223 
200 
726 
770 
425 
448 
318 
Total 
379 
3a7 
455 
490 
581 
534 
146 
498 
438 
4a8 
Total 
6,119 
7,368 
7,628 
7,793 
6,521 
7,093 
6,309 
5,954 
6,083 
5,358 
Total 
331 
422 
543 
484 
547 
642 
474 
422 
402 
295 
Norway 
6,473 
7,239 
6,290 
5,799 
5,945 
6522 
5355 
6,148 
6622 
4718 
Sweden (1) UK (EW} 
5 55 
29 136 
13 213 
24 197 
28 330 
13 363 
3 148 
5 181 
4 193 
3 5407 
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UK (NI) UK (Scot) 
1 2,856 
14 2,693 
1,995 
+ 2,260 
4 3,208 
4,138 
+ 4,645 
5517 
4650 
Total 
11,223 
11,677 
10,027 
9,969 
10,753 
12,809 
11,494 
13,040 
12,703 
11,093 
Table 7.1 (CONTINUED) 
UNG Va 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
UNG Vb1 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
Belgium 
134 
95 
42 
69 
34 
20 
3 
Danmark 
42 
Faroes 
619 
614 
399 
530 
526 
501 
548 
463 
358 
299 
Faroes 
1,383 
1,498 
1,575 
1,828 
1,218 
1,242 
1,541 
2,789 
2672 
3224 
FRGermany lcefand 
5,098 
4,898 
5,157 
5,206 
4,556 
4,333 
+ 4,053 
+ 3,729 
3670 
3515 
France {4) FRGennany 
53 4 
44 2 
36 
37 2 
3 + 
5 
6 13 
4 13 
Norway 
10 
5 
20 
o 
Norway 
864 
1,415 
1,441 
1,594 
1,153 
921 
1047 
446 
UK (EW) 
12 
Total 
5,861 
5,612 
5,598 
5,805 
5,116 
4,854 
4,604 
4,192 
4,060 
3,814 
UK (EW) (1} JK (Scot) (1 
1 5 
3 
+ 9 
4 
15 11 
62 11 
30 20 
2 32 
12 28 
37 
Total 
2,372 
2,962 
3,062 
3,465 
2,400 
2,242 
2,657 
3,286 
2,712 
3,261 
*Preliminary. (1) lncludes Vb2. (2) lndudes li reported as Division Vb. (3) lncludes Vb2. 
(4) lncludes Vb2 and Va 
UNG Vb2 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
Faroes 
632 
362 
162 
492 
5n 
262 
479 
281 
102 
526 
Norway 
1,284 
1,328 
633 
555 
537 
332 
486 
503 
798 
397 
UK (EW) (1}UK (Scol){1) Total 
*Preliminary. (1) lncluded in Vb1. (3) lncluded in Vb1 
UNG VIa 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
Belglum 
4 
6 
3 
+ 
Den mark 
+ 
1 
+ 
+ 
+ 
1 
2 
Faroes 
6 
8 
3 
o 
o 
o 
•Preliminary. (1) lncludes Vlb 
UNGVIb 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997" 
Faroes 
196 
17 
3 
35 
4 
104 
66 
o 
o 
France (2) FAGermany 
+ 
+ 
+ 
124 
41 
*Preliminary. (1} tncludes XII. (2) See Ung VIa. 
France (1) 
5,381 
3,417 
2,568 
1,n7 
1,297 
1,513 
1713 
1970 
1762 
lreland 
26 
31 
23 
60 
44 
57 
70 
28 
2,116 
1,690 
795 
1,047 
1,214 
614 
965 
784 
900 
923 
FAGermany 
6 
11 
1 
2 
2 
92 
134 
130 
370 
135 
Norway 
1,253 
3,616 
1,315 
2,489 
1,713 
1179 
2116 
1,308 
679 
504 
lreland 
196 
138 
41 
57 
38 
171 
133 
108 
106 
70 
Spain (2) 
Norway 
3,392 
3,858 
3,263 
2,029 
2,305 
1937 
2034 
3,156 
2809 
2229 
Spain (1) 
3575 
1027 
927 
1064 
UK (EW)-< (N. lreland} 
93 
26 
10 • 
29 2 
28 2 
43 4 
52 4 
64 
150 
236 
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UK(EW) 
1,075 
307 
111 
260 
259 
442 
551 
560 
269 
2597 
UK (Scot) 
223 
64 
151 
111 
90 
232 
220 
123 
101 
(Isle of t.' UK (NI) UK (Scol) Total 
53 874 14,556 
+ 6 881 8,631 
2 736 6,730 
10 654 4,795 
+ 6 680 4,588 
13 1,133 5,301 
10 1,126 6,730 
nla 1994 8,847 
Ta tal 
1,765 
3,743 
1,505 
2,662 
1,891 
1,522 
2,540 
1,638 
1,124 
809 
2197 8,577 
33 
6 
Table 7.1 (CONTINUED) 
LING VIl 
' 
Year France Total 
1988 5,057 5,057 
1989 5,261 5,261 
1990 4,575 4,575 
1991 3,977 3,977 
1992 2,552 2,552 
1993 2,294 2,294 
1994 2,185 2,185 
1995 (1) 
1996 (1) 
tssr (1) 
{1) Reporled by Division 
LING Vlla 
Year Belgium France lreland UK(EW) JK (Isle of Mar UK{NI) UK (Scot) Total 
1988 14 (1) 100 49 38 10 211 
1989 10 (1) 138 112 43 7 311 
1990 11 (1) 8 63 59 27 169 
1991 4 (1) 10 31 2 60 18 125 
1992 4 (1) 7 43 1 40 10 105 
1993 10 (1) 51 81 2 60 15 219 
1994 8 (1) 136 46 2 76 16 284 
1995 12 9 143 106 (2) 34 305 
1996 11 6 147 29 17 210 
1997' 15 69 84 
~Prellmlnary. (1) French catches in VIl not split into divisions, see Ling VIl 
{2) lncluded with UK (EW) 
LlNG Vllb,c 
Year France {1) FRGermany lreland Norway Spain (3) UK(EW) UK (NI) UK (Scot) Total 
1988 (1) 50 57 750 8 865 
1989 (1) + 43 368 161 5 577 
1990 (1) 51 463 133 31 678 
1991 (1) 62 326 294 8 59 749 
1992 (1) 44 610 485 4 143 1,286 
1993 (1) 97 224 145 550 9 409 1,434 
1994 (1) 98 225 306 530 2 434 1,595 
1995 78 161 465 295 630 (2) 315 1,944 
1996 57 234 283 168 1117 (2) 342 2,201 
199r 251 418 880 (2) 1,549 
'Preliminary. (1) See Ling VIl. (3) lncluded with VIl g-k 
{2) lncluded wi1h UK (EW) 
LlNG Vlld,e 
Year Belglum Danmark France (1) lreland UK(EW) UK (Scot) Total 
'1988 36 + (1) 743 779 
1989 52 (1) 644 4 700 
1990 31 (1) 22 743 3 799 
1991 7 (1) 25 647 1 680 
1992 10 + (1) 16 493 + 519 
1993 15 (1) 421 • 436 
1994 14 • (1) 437 o 451 
1995 10 885 2 492 o 1389 
1996 15 960 499 3 1477 
tssr 12 372 384 
*Preliminary. (1) See Ling Vll. 
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Table7.1 {CONTINUED) 
UNG VIlt 
~ 
Year Belgium France (1) lreland UK(EW) UK (Sco1) Total 
1988 77 (1) 367 444 
1989 42 (1) 265 3 310 
1990 23 (1) 3 207 233 
1991 34 (1) 5 259 4 302 
199.2 9 (1) 127 137 
1993 8 (1) 215 + 223 
1994 21 (1) 379 400 
1995 36 110 456 o 602 
1996 40 121 238 o 399 
1997' 30 313 343 
'*Preliminary. {1) See Ung VIl. 
LING Vllg-k 
Year Belgium Danmark France (1) FRGermany lreland Norway Spain (2) UK (EW) < (Isle of Mi. UK {N l} UK (Scol) Total 
1968 35 1 (1) 286 2,652 1,439 2 4,415 
1989 23 (1) 301 163 518 + 7 1,012 
1990 20 + (1) 356 260 434 + 7 1,077 
1991 10 + (1) 454 830 100 1,394 
1992 10 (1) 323 1,130 + 130 1,593 
1993 9 + (1) 35 374 1,551 364 2,334 
1994 19 (1) 10 820 184 2,143 1 277 3,254 
1995 33 1597 40 786 195 3046 (3) 454 6,131 
1996 45 1626 169 771 583 3209 447 6,850 
1997'* 37 155 490 2568 3,250 
*Preliminary. (1) See Ling VIl. {2) lncludes Vllbc (3} lncluded in UK {EW) 
UNG VIll 
Year France FR Germany Spain U K(EW) Total 
1988 1,018 10 1,028 
1989 1,214 7 1,221 
1990 1,371 1,372 
1991 1,127 12 1,139 
1992 801 802 
1993 508 2 510 
1994 o/a 77 8 85 
1995 693 106 46 845 
1996 825 23 170 23 1,041 
1997' o/a 103 38 141 
UNG XII 
Year Faroes Norway UK(EW) Total 
1988 
1989 
1990 3 3 
1991 10 10 
1992 
1993 
1994 5 5 
1995 5 45 50 
1996 o 2 2 
1997' o 10 10 
UNG XIV 
Year Faroes FRGermany lceland Norwa.y UK (EW) UK (Scot) Total 
1988 3 3 
1989 
1980 2 6 • 1991 + + 1 
1992 9 7 17 
1993 + 8 9 
1994 + 4 1 6 
1995 o 14 3 o 17 
1996 o o o 
1997'* 60 61 
*Preliminary. 
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Table 7.2 Ung in Vb. Catch, effort and CPUE for the Faroese longliners of GRT> 100 tennes. 
Year Longliners Longliners CPUE 
Tonnes Fishing daxs Kg/dax 
1985 1649 2973 554.7 
1986 1048 2176 481.6 
1987 1517 2915 520.4 
1988 993 3203 310.0 
1989 821 3369 243.7 
1990 685 3521 194.5 
1991 1218 3573 340.9 
1992. 826 2892 285.6 
1993 591 . 2046 288.9 
1994 1122 . 2925 383.6 
1995 1737 3959 438.7 
1996 1518 4285 354.3 
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Table 7.3 CPUE of ling, Mo/va mo/va, in ICELANDIC fisheries in Va 
Gear: Gillnet 
Year Landings (kg) Effort (hundreds of net-days, i.e. 100 nets/day) Gillnets (kg/100 nets/day) 
1988 91830 14218 646 
1989 51190 11910 430 
1990 50999 13879 367 
1991 367069 99604 369 
1 992 441464 1 00283 440 
1993 645177 171475 376 
1994 554674 174353 318 
1995 333532 111182 300 
1996 286739 86651 331 
1997 272302 77195 353 
Gear: bottom trawls 
Year Landings (kg) Effort (hours of trawling) 
1991 603994 ·• 
1992 . 492642 
1993 588116 
1994 406434 
1995 438298 
1996 270724 
1997 318729 
Gear: longline 
Year Landings (kg) Effort(number of hooks) 
1988 33764 
1989 50571 
1990 130271 
1991 1069505 
1992 1002284 
1993 498437 
1994 651393 
1995 869690 
1996 916807 
1997 1 025936 
10652 
7888 
10021 
8045 
9487 
5582 
5955 
Trawl (kg/hour) 
57 
62 
59 
51 
46 
48 
54 
Longline (kg/10000 hooks) 
1900820 178 
1331360 380 
5300270 246 
47594342 225 
51828263 193 
38305124 130 
34005972 192 
42369902 205 
39616121 231 
30430448 337 
Ta ble 7.4 UNG in V, VI and VIl. CPUE (kg/hour) of French trawlers 
(continuation of data underlying lower graph of Figure 7.5) 
Sub-area 
V 
VI 
VIl 
1993 
240 
29 
17 
Year 
1994 1995 
44 no data 
35 29 
15 13 
1996 
138 
34 
12 
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Table 7.5 LING. Fishing effort, in number oftrips, and Landings per fishing effort _(Lpfe) by gear and 
sea area of the main fleets in the Basque Country, in 1994-1997. (Different types oftrawl-"Baka, "Bou" and 
"Parejas GAV" (Pairs with net of Very High Vertical Opening)- and longliner are presented). 
Gm Typ< 
"'"""' 
N~i 
"' 
vm • ., N~~P' 
"' 
vm • ., Nv~"' 
"' ITrnwl :::· :;: ~ 81 ::: l~ 9: ::1 ':; "' 
515 482 ~ l'"''''"" 'U:•.CB 93 " " ·;: 21 ' " " 
.co 
" 
~'"' :; 
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"'"'"' 
"y~·· ' 
. VI 
~~:1 1:: 8' 
161 
271 u 
' 8 
Table 7.6 LING. Faroese sampling data in Vb 
2 
3 
1979 
2 
3 
1980 1 4 
2 113 45 
3 3 189 
1981 28 
2 
3 
1982 1 
2 34 
3 
1983 2 75 
2 36 
3 
1984 7 726 
2 9 1007 
3 217 
1985 1 
2 
3 
1986 1 2 321 
2 2 215 
3 
1987 1 5 747 
2 
3 
1988 
2 
3 
1989 1 
2 2 120 
3 
1990 2 150 
2 199 
3 3 449 
1991 4 645 
2 104 
3 165 
1992 439 
2 7 687 
3 3 305 
1993 1 
2 
3 
1994 1 6 901 
2 11 1987 
3 4 568 
1995 4 326 34 
2 8 33 33 
3 17 3151 
1996 1 12 1940 210 
2 12 1850 457 
3 12 2154 280 
1997 17 2932 548 
2 17 3320 640 
3 8 1661 341 
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Table 7.7 UNG in Vb. Catch at age Faroese catches 
1996 
A~:~e No (thous.) % Av. len~:~th Av.weight 
o o 0.00 
1 o 0.00 
2 o 0.00 
3 2 0.23 
4 52 5.97 53 940 
5 128 14.70 65 1669 
6 200 22.96 73 2346 
7 210 24.11 80 3020 
8 140 16.07 84 3532 
9 67 7.69 92 4485 
10 39 4.48 104 6498 
11 16 1.84 113 8017 
12 7 0.80 124 10590 
13 4 0.46 126 10881 
14 2 0.23 119 9388 
15 4 0.46 141 15643 
Total 871 
1997 
Lonaliners !1994 t) Trawlers (1127 t) Lonaliners + trawlers 
Age No !thous.) % No !thous.) % No !thous.) % 
o o 0.00 o 0.00 o 0.00 
1 o 0.00 o 0.00 o 0.00 
2 o 0.00 o 0.00 o 0.00 
3 o 0.00 o 0.00 o 0.00 
4 2 0.23 o 0.00 2 0.20 
5 63 7.23 1 0.31 64 6.44 
6 114 13.09 33 10.09 147 14.79 
7 167 19.17 87 26.61 255 25.65 
8 144 16.53 96 29.36 240 24.14 
9 97 11.14 62 18.96 159 16.00 
10 45 5.17 34 10.40 79 7.95 
11 18 2.07 4 1.22 22 2.21 
12 12 1.38 6 1.83 18 1.81 
13 2 0.23 2 0.61 4 0.40 
14 1 0.11 o 0.00 1 0.10 
15 1 0.11 2 0.61 3 - 0.30 
Total 666 327 994 
40 
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Figure 7.1. UNG in Vb. Age compositions in Faroese catches in a) 1996, b) 1997 and c) 1997 by gear. 
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Figure 7.2 LING in Va. Age distributions and catch curves based on Icelandic data from trawlers. 
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Figure 7.3 CPUE of !ing an tusk combined for Norwegian longliners on western grounds (Shetland, Faroes, Hebrides, 
Rocka!!). Skipper's logbook data (triangles), offidal statistics (squares) and official statistics adjusted for documented 
efficiency changes ( dots) (Reproduced from Bergstad and Hareide, 1996). 
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Figure 7.4. CPUE (kg/day) of !ing 1985-96 in ICES Division Vb 
by Faroese longliners larger than 100 GRT. 
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Figure 7.5 CPUE of ling in French trawl fisheries by ICES Subarea .. Data based on catches where ling contributed l O% 
or more to the total catch. · 
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Figure 7.6 LING. Spanish (Basque) catch per unit of effort in Sub-areas VI, VII and Division VIIIa,b,d. 
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Flgure 7.7 LING in Va.Icelandic catch per unit of effort by gear. Note the logarithmic scale on the CPUE axis .. 
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Figure 7.8 LING in Vb. Catch curves based on Faroese age-distributions from 1996 (open circles) and 1997 (dots). 
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8 BLUE LING (MOL VA DYPTERYGIA) 
8.1 Catcb.trends 
Landings of blue !ing are given in Table 8.1. 
Landings from Sub-area Ila are mainly catches in a gillnet fishery off mid-Norway. The landings declined from 3,500 t 
in 1988 to I ,000 t in 1993 have since declined to a very low Ievel of 3-400 t in recent years. 
The relatively minor Iandings from Sub-areas Ill and IV are bycatches in trawl fisheries. 
In Division Va, blue !ing has been taken mainly as a bycatch by trawlers engaged in the redfish and Greenland halibut 
fishery in recent years. Iceland takes most of the catches. During the years 1980-1984, a directed fishery for b1ue !ing 
was carried out in a very limited area on spawning aggregations. No aggregation of spawning blue !ing has been 
detected in this area since then and consequently the catches have declined from about 8,500 t in 1980 to a leve! of 
2,000-3,000 t since 1985. In the most recent years the catches have declined further to 1,000-1,500 t and must now 
exclusively be regarded as bycatches in other fisheries. 
In Division Vb total.catches -fluctuated between 5,000 and 10,000 t during the 1980s, but have since then declined 
almost continuously to about l ,500 t in the two most recent years. Most of the catches are laken in the spawning time by 
trawlers; at other times the effort moves to other areas/species in order to maintain catch rates. In recent years most of 
the catches have been taken by Faroese vessels. 
In Sub-area VI total catches peaked at about 13,000 t in 1985, but have since then declined to 3,000-5,000 t in the 
1990s. French trawlers take more than 95% of the total catch. 
The landings from Sub-areas VII and X are very small as the blue !ing is laken as bycatch in other fisheries only. 
The landings from Sub"area XII peaked in 1993 at more than 3,300 t bul have since declined to about 900 t in 1995 and 
1996. Faroese and French trawlers take most ofthe catch. There are reasons to believe that the reportings of landings to 
Sub-areas VI and XII are not consistent from year to year. 
In 1993 the lcelandic fleet fished on .aggregations of spawning blue l ing in a small area on the Reykjanes ridge at the 
border between Sub-areas Va and XN. This resulted in landings by Iceland of more than 3,000 t from Sub-area XN. 
The French fleet fished in this area prior to the Icelandic fleet bul information on landings are lacking. 
8.2 Stncks 
Biological investigations in the early1980s suggested that at !east two adult stocks were found within the area, one in 
Sub-area XIV and Division Va with a small component in Vb, and another in :Sub-area VI and adjacent waters in 
Division Vb. However,, the observations of spawning aggregations in each of these areas and elsewhere suggest further 
stock separation, This is supported by differences in length and age structures between areas as well as in growth and 
maturity. Egg and larva! data from early studies also suggest the existence of many spawning grounds. The .conclusion 
must be that the stock structure is uncertain within the areas under consideration. For practical purposes the blue ling in 
Divisions Va and Vb.and Sub,area VI, respectively, were treated as three separate units. 
83 Catch-EIT!>rt Data 
The .time series of catch, effort and CPUE for different countries and Sub-areas .were updated (Tab les 8.2-8.4). Catch 
and effort data for the, French trawl fishery in Sub-areas Vb, VI and VII, as presented in the 1996 report of this study 
group (ICES C.M. 1996/Assess:8) were only updated for Division Vb as reliable effort data were not available at the 
meeting. However, a multiplicative model was applied to a selection of French trawlers for the years 1992-1996 and the 
results were used together with the former information (Table 8.4). 
CPUE series from three different Icelandic fleets show conflicting trends (Figure 8.1). The trawler fleet show a 
considerable increase in CPUE in 1993 associated with the fishery on a spawning aggregation. However, CPUE 
decreased again inl994 to the 1992 leve! and has since declined further to very low levels in 1996 and l997.This 
recent deyelopment seems to apply to the gillnets as well although this series is too shortto base any firm conclusions on 
it. The Iongliner CPUE .series shows, however, opposite trends to the CPUE of the trawler fleets which tentatively can 
be explained by the bycatch nature of the blue !ing catches. 
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Catch, effort and CPUE values in March-May 1985-1996, i.e", the main fisliing season for b1ue lingin Vb, were 
presented for the Faroese trawler fleet larger than l,OOOHP (Figure 82)" The CPUE declined from 1986 to avery low 
leve! .1991 and have since fluctuated at this low leveL The same overall pattern is seen in the CPUE of the French 
trawler fleet fishing in Vb (Figure 83). 
In Sub-area VI there was a consistent decline in both the catch and CPUE of the French trawlers in the period 1985-
1990, and the decline has continued since although on a smaller scale (Figure 8.4). · 
. . 
8.4 Length Distribution, Age Composition, Mean Weight at Age, Maturity at age, Natura] mortaiity 
In the 1996 report of this study group (ICES C.M. 1996/Assess:8) all available data from different countries and 
Divisions were indicated but not quantified: Table 8.5 lists the sampling le vel of the Faroese catches in Division Vb. 
Data on Age Composition, Mean Weight at Age alld Maturity· at age were available for many Sub-areas but are 'not 
presented in the report due to the difficulties in ageing of this species as stated in last years report. The Nordic project 
(see Section 2.3.2) did make some pro gress concerning age reading of the youngest fish (i.e., up to 3-5 years). 
Data on length distributions in the catches in recent years were available for Divisions Va and Vb and for Sub-area XII 
as well as for the combined French trawler catches in Division Vb and Sub-area VI (Figures 8.5-8.8). Some differences 
are noted for the different areas and between years within an area. 
No information was available on natura! mortality. 
8.5 Assessment 
A modified DeLury constant recruitment model and a Schaefer production model were attempted using total 
international caich data for-Vb, 1963-96, and Faroese CI'UE data for long liners for March to May 1986 onwards. This 
is a spring spawning fishery and whilst it was recognised that spawning aggregation may mask any decline in CPUE, 
given the lack of·assessments-for blue ling it was considered worthwhile tt.rproceed. For DeLury, annual catch,numbers 
were available from 1980 onwards, but for earlier years catch numbers werederived by dividing annual catch by an 
average mean weight for the five year period 1980-84. 
The results from DeLury (not presented but included in ICES folders) were very unreliable, reflecting a poor fit by the 
model for a range of assumptions of initial proportion of stock tO virgin biomass and error modets. 
The results from Schaefer for a range of initial proportions and time lags were investigated using sensitivity analysis. A 
log normal error structure was assumed throughout. Tab le 8.6 shows the effect of varying the initial proportion of stock 
to virgin biomass for a constant time lag of O years. With the exception of extreme values of proportions the results for 
carrying capacity (K), catchability (q), MSY and final biomass are reasonably consistent. The residuals were fairly well 
behaved; relected a reasonable model fit (R2=0.7), although a pattern was evident in residual catches (Figures 8i9, 8.10). 
ThiS: p:attern·_was present for a range of error structures·and parameter assumptions. Given the ·consistency of the .resu:lts·, 
and an a priori knowledge -of the fishery, a range of time lags was then evaluated assuming an initial propdrtion of 0.9 
(Table 8.7). 
These results are reasonably consistellt, With a range ofMSY and final bioinass of between 3.2 and 5.8 and 4.2 to 6.4 kt, 
respectively. Blue ling in Vb recruit at around age 6-7, although concern was expressed at accepting a time-lag of this 
magnitude given that growth is a significant component of biomass production. With this ·-in rilirid, ·MSY may-:-be 
considered to be in the range of 3.4 and 4.5 kt, commensurate to time-lags of between 7 and l years respectively. 
Likewise, final biomass in 1996 is probably within a range of 4.3 to 5.6 kt. The full results for a time lag of 4 'years, 
c hosen for example purposes only, are shoWn in Figures 8.9-8.10 and Tab le 8:8. Stock biomass at the start Of the period 
(1963) and at the start of the CPUE series (1986) is estimated to be within the range of 69 to 94 and 23 to 25 kt, 
respecti vel y. 
8.6 Comments on assessments 
Age related data were available to the group for Division Vb and Sub-area VI but as there still are problems with age 
reading of blue l ing it was not- felt worthwhile to carry out any analytical assessment at this time because essentially the 
results would be similar to those presented in ·the 1995 report of the Northern Shelf Demersal Working Group (ICES 
C.M. 1995/Assess:l). Length distributions from groundfish surveys in Vb have also been tried in length ·based 
assessment methods without success mainly because the surve y Catches of bhie l ing are so small and not "representative 
of the stock as the survey only covers depths down to about 500 m (ICES C.M 1993/Assess 20). 
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, Therefore it was decided to use the productionmodel described in Section 8.5, The group.felt that this gave sensible 
results, although the stock structure in the area is imcertain and the use of a CPUE series from a spawning fishery could 
be questioned. However, being from a spawning fishery, the observed decline in the CPUE series most likely is an 
underestimate. Consequently the fitted production model should give a conservative picture of the development in the 
stock. The quality•of the effort in .this CPUE series could alsd be questioned as it is only measured as the number of 
fishing days during the fishing season (March-May). 
8. 7 Management considerations 
All available evidence from the trends in catches and CPUE series indicate that the stocks of blue !ing in Va, Vb and VI 
are on a low leve]. The results of the Schaefer production model in Vb support the poor situation of the stock in this 
area. As there is no information on recruitment to these stocks it is difficult to predict any future changes in the stocks. 
From the productiøn model it can be seen that the present stock biomass could be in the order of 25-30% of the virgin 
biomass. If the CPUE series presented can be taken as reflecting the stock sizes they also reflect comparable declines in 
the stock biomasses. 
Given this, the stock biomass in Divisions Va and Vb and in Sub-area VI seem to be far below Bpa and could be. at or 
slightly above Blim· 
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Table8.1 Blue' l ing. Study Group estimates oflandings (tonnes). 
BLUE LING lla+b 
Year Fara es France FRGermany Greenland Norway UK (EW) UK (Scot) Total 
1988 77 37 5 3,416 2 3,537 
1989 126 43 5 1,883 2 2,059 
1990 228 49 4 1 '128 4 1,413 
1991 47 24 1 1,408 1,480 
1992 28 19 + 3 (1) 987 2 1,039 
1993 12 2 3 (1) 1003 + + 1;020 
1994 n/a 2 399 9 410 
1995 o 11 1 2 342 1 357 
1996' o 7 1 253 2 263 
1997' o (2) 1 280 1 282 
•Preliminary. (1) lncludes llb. (2) lncluded in VI 
BLUELING Ill 
Year Den mark Norway Sweden Total 
1988 10 11 1 22 
1989 7 15 1 23 
1990 8 12 1 21 
1991 9 9 3 21 
1992 29 8 1 38 
1993 16 6 23 
1994 14 4 18 
1995 16 4 20 
1996 8 3 11 
1997. 14 14 
* Preliminary 
BLUE LING IVa 
Year Den mark Faroes France (IV) FRGerman) Norway UK (EW) UK (Scot) Total 
1988 1 13 223 6 116 2 2 363 
1989 245 4 196 12 + 458 
1990 + 319 8 162 4 + 493 
1991 1 31 370 7 178 2 32 621 
1992 1 237 9 263 8 36 554 
1993 2 101 74 2 186 44 410 
1994 + 3 241 15 19 278 
1995 2 72 + 201 8 193 476 
1996 o 41 3 67 4 52 167 
1997. o (1) + 61 169 230 
Preliminary. (1) lncluded in VI 
N.B. 1997 values for UK (EW) are preliminary UK values 
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' Table 8.1 (continued) 
BLUE LING IVb 
Year France UK (EW) Total 
1988 
1989 
1990 
1991 
1992 
1993 3 3 
1994 
1995 3 3 
1996 5 5 
1997" 
BLUE LING IVc 
Year UK (EW) Total 
1988 
1989 
1990 
1991 
1992 
1993 
1994 3 3 
1995 
1996 
1997" 
BLUE LING Va 
Year Fara es FRGermany lceland Norway Total 
1988 271 1.893 7 2,171 
1989 403 2,125 5 2,533 
1990 1,029 1,992 3,021 
1991 241 1,582 1 1,824 
1992 321 2.584 1 2,906 
1993 40 2,193 2,233 
1994 89 1.831 1,921 
1995 113 2 1.519 1,634 
. 1996 36 3 1284 1,323 
1997. 25 1230 1,255 
*Preliminary. 
o:\acfmlwgrepslsgdeep\reports\ 1998\T-8-1.xls 49 
-------------
Table 8.1 (continued) 
BLUE LING Vb1 
Year Faroes France (V) FRGermany Norway UK (EW) JK (Scot) (t Total 
1988 3,487 3,038 49 94 6,668 
1989 2,468 . 1,802 51 228 4,549 
1990 946 1,707 71 450 3,174 
1991 1,573 562 36 196 2,368 
1992 1,918 315 21 390 4 2,648 
1993 2,088 151 24 218 19 2,500 
1994 1065 140 3 (2) 173 1,381 
1995 1,606 317 2 38 4 1,967 
1996 1100 157 3 82 1,342 
1997. 778 (6) + 64 11 853 
•preliminary. (1) lncluded in Vb2. (2) lncludes Vb2. 
(6) lncluded in VI N.B. 1997 values for UK (EW) are preliminary UK values 
BLUE LING Vb2 
Year Faroes Norway UK (Scot) Total 
1988 2,788 72 2,860 
1989 622 95 717 
1990 68 191 259 
1991 71 51 21 143 
1992 1,705 256 1 1,962 
1993 182 22 91 295 
1994 239 16 11 266 
1995 162 36 4 202 
1996 42 62 104 
1997. 300 48 348 
•Preliminary. (1) lncludes Vb1. 
BLUE LING VIa 
Year Faroes France FRGermany lreland Norway pain (inc VIl UK (EW) UK (Scot) Total 
1988 14 6,616 2 29 2 1 6,664 
1989 6 7,383 2 143 + 7,534 
1990 4,487 44 54 1 4;586 
1991 8 3,226 18 63 35 3,351 
1992 4 3,330 4 129 24 3,491 
1993 3,116 48 3 27 13 42 3,249 
1994 2610 24 73 90 433 91 3;322 
1995 o 2743 + 11 96 392 34 738 4,014 
1996 o 3024 4 50 681 9 1407 5,175 
1997. o 4157(1) + 29 1804 5,991 
•Preliminary. (1) lncludes Vlb N.B. 1997 values for UK (EW) are preliminary UK values 
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Table 8.1 (continued) 
BLUE LING Vlb 
Year Faroes France FRGermany Norway UK (EW) UK (Soot) Total 
1988 2,000 499 37 42 9 14 2,601 
1989 1,292 60 22 217 16 1,607 
1990 360 1,125 127 2 1,614 
1991 111 3,531 6 102 5 15 3,no 
1992 231 1,272 2 50 2 14 1,571 
1993 51 840 109 50 66 57 1,173 
1994 5 104 33 3 25 170 
1995 1 26 160 12 11 38 248 
1996 o 86 92 7 37 74 296 
1997. o (2) 6 626 632 
•Preliminary. (1) lncludes XII. (2) lncluded in VIa. 
N.B. 1997 values for UK (EW) are preliminary UK values 
BLUE UNG VIl a 
Year France (1) UK (Scot) Total 
1988 
1989 
1990 
1991 1 
1992 
1993 
1994 
1995 
1996 
1997. 
*Preliminary. (1) lncluded in VIa 
BLUE UNG Vllb,c 
Year France (VIl) FRGermany lreland Norway Spain (1) UK(EW) UK (Scot) Total 
1988 22 1 23 
1989 279 2 281 
1990 159 159 
1991 152 152 
1992 116 3 6 125 
1993 102 2 11 28 143 
1994 100 1 6 22 130 
1995 95 3 3 11 112 
1996 111 14 57 183 
1997. 9 2 40 51 
•Preliminary. (1) lncluded in Vllg-k 
N.B. 1997 values for UK (EW) are preliminary UK values 
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Table 8.1 (continued) 
.UE UNG Vlld,e 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 
France (1) Total 
'Preliminary. (1) lncluded in VIa 
BLUE UNG Vllg-k 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
11196 
1997' 
France (1) FRGermany Spain (2) UK (EW) UK (Scot) lreland 
8 
4 
13 
21 
'Preliminary. (1) lncluded in VIa (2) lncludes Viib,c 
5 
3 
40 
41 
146 
2 
4 
5 
40 
N.B. 1997 values for UK (EW) are preliminary UK values 
BLUE UNG X 
Year Faroes Portugal Francs Total 
1988 
1989 
1990 
1991 33 33 
1992 
1993 
1994 ni a 
1995 o 29 29 
1996 25 26 
1997' o 20 (1) 20 
*Preliminary. (1) lncluded in VIa 
BLUE UNG XII 
Year Faroes France FRGermany Spain UK (EW) 
1988 263 
1989 70 
1990 5 
1991 1,147 
1992 971 
1993 654 2,591 90 
1994 382 (1) 25 
1995 376 46 12 
1996 445 (1) 368 
1997' 1 411 5 
'Preliminary. (1) lncluded in VIa 
9 
UK (Scot) 
19 
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Total 
7 
11 
58 
102 
154 
Total 
263 
70 
5 
1147 
971 
3335 
407 
434 
832 
417 
o 
BLUE LI NG XIV 
Year Faroe;s France FRGermany Greenland lceland Norway UK (EW) UK (Scot) Total 
1988 21 218 3 242 
1989 13 58 71 
1990 64 5 10 79 
1991 105 5 + 45 155 
1992 27 2 50 27 4 110 
1993 390 16 3,124 173 21 1 3725 
1994 15 300 11 57 384 
1995 o 4 117 19 140 
1996 o (1) 12 12 
1997' 68 2 70 
Table 8.2 Blue Hng in ICES Division Va. Catch and effort data from three lcelandic fleets. 
Year Trawlers Longliners Gillnets ,1 
Total catcb Total effort cpue Total catch Total effort cpue Total catch Total effort cpue 
(Kg) (Hours) (kglhour) (Kg) No. ofhooks'(g/10000 hook (Kg) 100 net days(kg/100 net days) 
1991 549320 1924 286 36220 3004041 121 
1992 676606 2326 291 87414 2876384 304 
1993 3608726 3389 1065 7605 996246 76 
1994 690384 2294 301 37404 2692904 139 2592 875 296 
1995 439018 2437 180 174961 8398334 208 3463 1200 289 
1996 226711 2273 100 346982 5862881 592 751 501 150 
1997 238864 2192 109 96379 2355720 409 
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Table 8.3 Blue ling in ICES Division Vb. Catch and effort data 
... 
. 
' • 
Year International Trawlers > 1000HP 
total catch total catch Total catch nar-May catc Mar-May effort Mar-May CPUE 
(Tonnes) •mbers (tho (Tonnes) (Tonnes) (Fishino days) (Tonnes/day) 
1960 
1961 
1962 
1963 1744 
1964 4700 
1965 4596 
1966 2581 
1967 1387 
1968 2772 
1969 1186 
1970 3359 
1971 2550 
1972 4550 
1973 7788 
1974 3798 
1975 4039 
1976 12938 
1977 8818 . 
1978 4898 
1979 4878 
1980 10020 2736 l 
1981 5027 1119 
1982 6457 1446 
1983 5725 1183 
1984 8094 1834 -~-1985. 6054 1344 3563 937 596 1.572 
1986 7781 1714 4674 2909 795 3.660 
1987 6640 1214 3139 1304 482 2.706 
1988 9528 2143 5884 3104 1031 3.010 
1989 5266 1192 3744 2189 987 2.218 
1990 3433 900 1204 609 757 0.805 
1991 2492 565 1158 349 685 0.509 
1992 4609 1328 2443 715 733 0.975 
1993 2713 702 1452 908 657 1.382 
1994 1497 454 847 416 745 0.559 
1995 1863 618 1370 759 850 0.893 
1996 1439 411 945 487 595 0.819 
1997 1431 839 416 
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Table 8.4 BLUE UNG. Effort, total catch and CPUE in the French trawl fishery in Sub-areas Vb, VI and VIl. 
ICES SUBAREA Vb ICES SUBAREA VI ICES SUBAREA VIl 
Years Effort (h) Total catch (T CPUE (kg/h) Effort (h) Total catch CPUE (kg/h) Effort (h) Total catch CPUE (kg/h) 
1983 o . o o 27171 5134 18.90 850 2 0.24 
1984 30 100 333.33 28543 6014 21.07 2630 20 0.76 
1985 6377 2307 36.18 44338 11850 26.73 2984 26 0.87 
1986 3647 2622 71.89 41858 9762 23.32 6312 29 0.46 
1987 6222 3246 52.17 42724 9379 21.95 9048 16 0.18 
1988 7353 3038 41.32 41493 7061 17.02 4101 14 0.34 
19.69 6816 1800 26.41 62538 7210 11.53 4823 262 5.43 
1990 8584 1608 18.73 73580 4545 6.18 4673 171 3.66 
1991 3470 417 12.02 84322 5734 6.80 6594 140 2.12 
1992 2321 168 7.24 92645 3694 3.99 8766 107 1.22 
1993 1137 87 7.65 91111 3671 4.03 8744 91 1.04 
1994 1288 139 10.79 
1995 1992 316 15.86 
1996 2053 156 7.60 
New series, multiplicative model (Reference !leet) 
Years Vb VI Vb VI 
Abund. lnd Abund. lndex Catch(t) =ttort(hoursCPUE(kg/hours Catch(t) ::ffort(hoursCPUEika/hours 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 128 215 2321 882 8373 105.34 
1993 114 195 1137 928 9088 102.11 
1994 115 151 1288 1013 9222 109.85 
1995 180 152 1992 1407 10129 138.91 
1996 131 124 2053 1255 11244 111.62 
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Table 8.5 Faroese sampling data in Vb for Blue ling 
Commercia//andings 
Year Sea son No of saml!les No of length meas. No of aaed lish 
1978 1 
2 3 391 209 
3 3 649 206 
1979 1 
2 1 21 21 
3 2 69 69 
1980 1 . 
2· 
3 3 264 40 
1981 1 2 98 
2 2 184 44 
3 
1982 1 17 3839 70 
2 
3 2 199 
1983 1 
2 
3 1 113 
1984 1 
2 8 1003 
3 
1985 1 4 348 62 
2 5 346 
3 
1986 1 1 395 
2 2 190 190 
3 4 558 
1987 1 3 272 272 
2 7 220 220 
3 41 41 
1988 
2 3 264 264 
3 
1989 1 7 665 92 
2 
3 3 184 
1990 1 3 349 
2 3 349 
3 6 650 
1991 1 18 634 299 
2 9 951 
3 7 783 
1992 1 2 361 
2 8 743 
3 4 519 
1993 1 9 775 277 • 
2 6 558 
3 5 545 
1994 1 3 370 
2 1 150 
3 6 638 
1995 1 14 767 427 
2 6 648 74. 
3~ 4 414 
1996 1 22 1772 582. 
2 1 68 
3 3 219 
1997 1 20 849 509 
2 
3 
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Table 8.6 Results of general production analyses (Schaefer) for Slue ling in Subarea Vb 
using log transform error for varying proportions of virgin biomass. 
Pro p R2 K q r MSY Final biom 
0.1 0.68 460011 0.000083 0.1 11565 7897 
0.2 0.72 48121 0.000192 0.5 5999 4454 
0.3 0.72 46466 0.000189 0.5 5814 4688 
0.4 0.72 46035 0.000191 0,5 5791 4560 
0.5 0.72 46161 0.000189 0.5 5774 4647 
. 0.6 0.72 46146 0.000191 0.5 5768 4533 
0.7 0.72 45938 0.000191 0.5 5773 4577 
0.8 0.72 45411 0.000193 0.51 5793 4453 
0.9 0.72 45579 0.000192 0.51 5786 4536 
1 0.72 26510 0.000331 1.004 . 6652 3123 
Table 8.7 Results of general production analyses (Schaefer) for Slue ling in Subarea Vb 
using log transform error and proportion of virgin biomass = 0.9 for varying time lags. 
Time lao R2 K q r MSY 
o 0.72 45579 0.000192 0.51 5786 
1 0.69 76199 0.000129 0.24 4541 
2 0.69 98024 0.000107 0.15 3673 
3 0.69 103682 0.000104 0.133 3447 
4 0.7 96191 0.000132 0.156 3748 
5 0.71 98620 0.000143 0.148 3659 
6 0.72 99778 0.000163 0.145 3622 
7 0.73 104652 0.000173 0.132 3440 
8 0.74 112264 0.000169 0.113 3158 
Ta ble 8.8 Result from a selected run with the Schaefer model 
Input parameters: 
Model: 
K= 
q= 
r= 
MSY= 
R. Yield= 
Final biomass = 
Initial proportion: 0.9 
Time lag: 4 
Prod. Model (Schaefer) Fil: Log Transform 
96191.39 
0.000132 
0.156 
3748.038 
1028.602 
5272 . 
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Final bi om 
4536 
5619 
6368 
6145 
5272 
4686 
4169 
4282 
4888 
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9 TUSK (BROSME BROSME) 
9.1 Catch Trends 
The landings of tusk are given in Table 9.1. 
In Division Ila there has been a decreasing trend in the landings since 1989 and the total landing in 1996 was 12,046 t. 
In Division !Va the landings in 1994-1996 were reduced to 3,300 t from a leve! of 4,000-6,500 t in 1988-1993. 
Preliminary landing figures indicate a further decline in Ila and !Va landings in 1997. In Va and Vb landings increased 
in the period 1989-1991 but decreased again in 1994-1996. 
'.1.2 Stocks 
Ripening adult tusk and tusk eggs have been found in all parts of the distribution area, but the banks to the west and 
north of Scotland, around the Faroes and off lceland, as well as the shelf edge along mid and north Norway seem to be 
the most important spawning areas (Magnusson et al. 1997). Nothing is known about migrations within the area of 
distribution. In recent Norwegian studies of enzyrne and haemoglobin frequencies no geographical structure could be 
found, hence it was concluded that tusk in all areas, at !east of the North-east Atlantic, belong to the same gene pool 
(Bergstad and Hareide, 1996). As discussed for !ing (Ch. 7.2), widely separated fishing grounds maysupport separate 
management units, i.e., stocks. It is tentatively suggested that Iceland (Va) and the Norwegian coast (l and Il) have self-
contained units, while the separation among possibly several stocks to the north and west of the British Isles is less clear. 
9.3 Catch and effort data 
Catch per unit of effort data from Norwegian longliners were presented to the Study Group in 1996 (Hareide and Godo, 
1996) and were further described in Bergstad and Hareide (1996). This series was not extended beyond 1994, and only 
official statistics for !ing and tusk combined are available for the following years (See Ch. 6 and 7). Updated Faroese 
longliner CPUE for Division Vb and Icelandic data from Va were, however, available (see below). 
Length Distribution, Age Composition, Mean Weight at Age, Maturity 
Data available from different countries and Divisions were indicated but not quantified in Tables 8.3.1-8.3.6 of ICES 
C.M. 1996/ Assess:S. Extensive Icelandic otolith collections are being processed and will be made available for future 
assessments. The data for 1994-1997 were presented to the Study Group. Data series available to the Northern Shelf 
Working Group in 1994 were updated. The quality and quantity of data improved significantly after 1993 due to 
increased sampling effort in lceland, the Faroes and Norway (Magnusson et al. 1997). The samples available from Vb 
from Faroese sampling are listed in Table 9.2. An overview of available Norwegian samples were given in Bergstad a·nd 
Hareide (1996). Very little data were available from Norway after 1995. In 1997, only a single sample from !Va 
(Shetland) was available. 
Length and age compositions of the international landings from Division Vb from 1996 are given in Figure 9.1 and 
Table 9.3. The distributions were adjusted to total catch using Faroese age-length keys. Age distributions and catch · 
curves for tusk in Va based on lcelandic data are given in Figure 9.2 and Table 9.4. 
From a Norwegian exploratory longline and trap survey at the Reykjanes Ridge (Sub-area XII) catch data, length and 
age compositions and biological data were made available (Langedal and Hareide, 1997; W.D. Hareide et al. 1998). The 
length distribution of longline and trap catches is reproduced in Figure 9.3. 
9.4 Biological parameters 
Considerable information on biological parameters from man y parts of the distribution area were presented in two recent 
project reports, i.e., Bergstad and Hare ide (1996) and Magnusson et al. ( 1997). In the Nordic project (Magnusson et al. 
1997) considerable effort was devoted to intercalibrate age readings. A manual for reading !ing (and tusk) otoliths was 
recently presented (Bergstad and Hareide 1997). There is now a higher degree of confidence in the precision of age 
distributions and age-related population parameters being presented. 
Scotland provided new length-weight relationships for gutted and ungutted !ing based on data from a num ber of sources 
and years: 
Gutted weight(g)=.0095448 * totallength (cm)'-"'"'4n=number of fish measured and weighed= 1029 
Total weight=.006268*totallength3·13099 n=ll7 
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: 
Total weight= Gutted weight*l.0958, n=lOl 
Iceland,provided l10ngthcweight.relationships frprr~1996 and 1997 from Division Va: 
1996: Total weight(g)=.0084*totallength (cm)3·0559• n=998 
1997: Total weight.=.0043*totalleng1h3·2035• n= 199 
Some new data on biological parameters for tusk at the Rey,kjanes Ridge (Sub-area XII) were presented based on 
Norwegian exploratory longlining in 1997 (Figure 9.3 and Table 9.4). 
9.5 Assessment CPUE analyses and mortality eslimates 
The catch per unit of effort analyses of the Norwegian longliners operating primarily in Divisions Ila, !Va, Vb, VIa, and 
Vlb presented to the Study Group in 1996 indicated an overall downward trend since the earl y l970s (Figure 7 .3; 
Hareide and Godø, 1996; Bergstad and Hareide 1996; Magnusson et al. 1997). The same trend was indicated in an area-
specific analysis and from analyses of Faroese CPUE data from trawlers and longliners from the period 1986-94. These 
observations suggested that a reduction in abundance had occurred in several areas. The Norwegian CPUE series was 
not updated after 1995. The Faroese CPUE series suggests a further decline after 1994. (Figure 9.4 and Table 9.5). 
In Division Va. the longlining effort decreased by about 50% between 1993 and 1997. In the same period the CPUE 
more than doubled (Tab le 9.6. Figure 9.5). A decrease has been observed in both the abundance indices of fishable sizes 
andjuveniles in the lcelandic groundfish survey, with a slight increase in 1997 (Figure 9.6, Table 9.7). 
Length frequency distributions are available from Icelandic groundfish surveys carried out in Va since 1985 (Figure 
9.7). Progression ofmodes in the length frequency distributions indicate that particularly streng year classes may occur 
in certain years, e.g., in 1986, which may support the fishery for several years. It is suggested that a relatively strong 
year el ass was bom in 1994. 
In 1994, the Northern ShelfWorking Group undertook a production model analysis based on available CPUE data, but 
with limited success. Since the database bad not changed significantly since then and the time series are still short, the 
Study Group did not pursue this option. 
In ICES C.M. 1996/ Assess:8, estimates were given of total mortality, Z, from catch curves from Divisions Ila, !Va, Vb, 
Via and Vlb in the years 1993-1995 (and 1988 forNa) based on age distributions of the Norwegian longline catches. 
The average Z was 0.6 (S.D.=0.2, n=l2). These estimates were also presented in Bergstad and Hareide (1996) and 
Magnusson (1997). 
Estimates of Z by catch curves based on commerciallongliner data for each of the years 1994-1997 were computed for 
Division Va (Figure 9.2). A corresponding estimate was obtained for Vb for 1996. The Va estimates were high, and 
some were higher than the previous values from other areas. The Vb estimate was 0.4 which by comparison was rather 
low. It should be stressed that curves representing data for many cohorts depend to a strong degree on the variation in 
recruitment and on the sampling levet. 
New estimates were presented from the fishery conducted on what appeared to be a virgin stock at the Reykjanes Ridge 
in 1996 (Sub-area XII) (Magnusson et al. 1997), indicating a very low Z=O.I. A corresponding estimate from 1997 was 
0.22 (Langedal and Hareide 1997). These estimates suggest that the natura! mortality coefficient, M, oftusk may be in 
the range O.l - 0.2. 
9.6 Comments on Assessment 
It is not possible to make analytical assessments for the tusk due to Jack of good time series of data. With the present 
leve! of sampling, this situation may improve in lhe future. The Study Group is of the opinion that further improvement 
in the recording of effort and catch data should be encouraged, since CPUE are used as an index of abundance and as 
the basis of production analyses. 
9.7 Management considerations 
The Norwegian CPUE analyses presented to the Study Group in 1996 (Hareide and Godø, 1996) and in Bergstad and 
Hareide (1996), and further analyses discussed in Magnusson et al. (1997), support the conclusion drawn by the 
Northern ShelfWorking Group in 1994 that there has been a downward trend in the stocks, probably with the exception 
of the tusk at Iceland (Division Va). However, lhe official Norwegian effort statistics for longliners are not given by 
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species and since tusk is primarily a bycatch species, the effort directed at tusk cannot readily be estimated. To get a 
species-specific CPUE, skipper's logbooks were used, but such detailed data were not updated after 1994. However, the 
Norwegian analyses of !ing and tusk combined for 1996, suggest that the downward trend has continued. Th~ same 
tendency is shown by the updated Faroese CPUE data for tusk. 
Both the steadily declining CPUE in all areas, except Va, and the high mortality estimates strongly suggest that the 
availability/abundance of tusk has continued to decrease and that exploitation rate remains high. Based on available 
irifotmation;-it is however difficult to determine at what level .of abundance the stocks are at present iil relation ;to 
unexploited states. 
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Table 9.1 Tusk. Study Group estimates of iandings (tonnes). 
TUSKIIa 
' Year Faroes France FRGermany Green land Norway UK(EW) UK (Scot) Total 
1988 115 32 13 14,241 2 14,403 
1989 75 55 10 19,206 4 19,350 
1990 153 63 13 18,387 12 + 18,628 
1991 38 32 6 18,227 3 + 18,306 
1992 33 21 2 15,908 10 15,974 
1993 23 2 11 17,545 3 + 17,584 
1994 281 ni a 2 12,266 3 12,552 
1995 77 15 3 20 11,271 11,387 
1996 o 11 5 12029 12,046 
1997" + 8634 8,636 
•prelimlnary. 11nciudes llb. 
TUSK llb 
Year Norway UK(EW) Total 
1988 o 
1989 o 
1990 o 
1991 o 
1992 o 
1993 
1994 o 
1995 229 229 
1996 161 161 
1997~ 91 2 93 
TUSKIII 
Year Den mark Norway Sweden Total 
1008 8 51 2 61 
1989 18 71 4 93 
1990 9 45 6 60 
1991 14 43 27 84 
1992 22 46 15 83 
1993 19 48 12 79 
1994 6 33 12 51 
1995 4 33 5 42 
1996 6 32 6 44 
1997" 2 25 27 
TUSKIVa 
Year Den mark Faroes France FRGermany Norway Sweden (1) UK(EW) UK (NI) UK (Scot) Total 
1988 83 1 201 62 3,998 12 72 4,429 
1989 86 148 53 6,050 + 18 + 62 6,418 
1990 136 1 144 48 3,Ø38 1 29 57 4,254 
1991 142 12 212 47 4,008 1 26 89 4,537 
1992 167 119 42 4;435 2 34 131 4,930 
1993 102 4 82 29 4,768 + 9 147 5,141 
1994 82 4 ni a 27 3,001 + 24 151 3,289 
1995 81 6 68 24 2,008 10 171 3,348 
1996 120 8 47 47 2970 11 164 3,367 
199r 137 o 224 19 1763 + 16 2,159 
•Preliminary. (1) lncludes IVb 1988-1993 
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Table 9.1 (Contlnued) 
TUSK IVb 
= 
Year Den mark Norway FRGermany UK (E& W) UK (Scot) Total 
1988 
1989 1 
1990 o 
1991 o 
1992 1 
1993 o 
1994 2 2 
1995 4 5 3 2 15 
1996 4 21 4 3 1 33 
1997* 6 23 2 2 33 
TUSKVa 
Year Faroes Germany lcetand Norway Total 
1988 3,757 3,078 20 6,855 
1989 3,908 3,143 10 7,061 
1990 2,475 4,816 7,291 
1991 2,286 6,446 8,732 
1992 1,567 6,442 8,009 
1993 1,329 4,746 6,075 
1994 1212 4,612 5,824 
1995 979 5,245 6,225 
1996 872 5226 3 6,102 
1997* 575 4630 5,205 
*Preliminary. 
TUSK Vb1 
Year Danmark Faroes Francs FRGermany Norway UK (EW) UK (Scot) (1) Total 
1988 + 2,827 81 8 1,143 4,059 
1989 1,828 64 2 1,828 3,722 
1990 3,065 66 26 2,045 5,202 
1991 3,829 19 1 1,321 5,170 
1992 2,796 11 2 1,590 4,399 
1993 1,647 9 2 1202 2 2,862 
1994 2,649 n!a 1 (2) 747 2 3,398 
1995 3,059 15 1 (2) 270 1 3,345 
1996 1,636 8 1 1083 2,728 
1997* 1,849 868 2,717 
*Preliminary. 11ncluded in Vb2. 21ncludes Vb2. 3Reported as Vb. 
TUSK-.Vb2 
Year uoe Islands Norway UK(EW) UK (Scot) (1) Total 
1988 545 1,061 + 1,606 
1989 163 1,237 + ~.400 
1990 128 851 + 979 
1991 375 721 + 1,096 
1992 541 450 992 
1993. 292 285 + 577 
1994 445 462 + 2 909 
1995 225 404 (2) 2 631 
1996 46 536 582 
1997' 157 420 577 
*Preliminary. llncludes Vb1. 2See Vb1. 3lncluded in Vb1. 
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Table 9.1 (Continued) 
TUSKVIa 
Year Danmark roe Islands France (1) many, Fed. Rep. Ire land Norway 
1988 . 766 1 1,310 
1989 + 6 694 3 2 1,583 
1990 9 723 + 1,506 
1991 5 514 + 998 
1992 532 + 1,124 
1993 386 4 3 783 
1994 + nla 6 1 865 
1995 o 332 + 33 990 
1996 o 354 1 5 890 
1997* o (3) + 3 750 
*Preliminary. (1) Reported for Sub-area VI. Not allocated by divisio1 (3) lncluded in IV 
TUSK Vlb 
Year Faroes France FRGermany lreland 
1988 217 
1989 41 
1990 6 
1991 + 5 
1992 63 + 5 
1993 12 + 32 
1994 70 + 30 
1995 79 + 33 
1996 o 30 
1997* o 20 
*Preliminary. (1) See VIa. (2) lncludes XII. (3) lncluded in VIa 
TUSKVII 
Year France Total 
1988 15 15 
1989 22 22 
1990 20 20 
1991 15 15 
1992 16 16 
1993 9 9 
1994 nla 
1995 3 3 
"1996 4 4 
"1997* (1) 
* Preliminary. {1) lncluded in IV 
TUSKVIIa 
Country France {1) 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* (2) 
UK(EW) UK (Scot) 
+ 
+ 
+ + 
1 
+ 2 
+ + 
+ 
Total 
1 
2 
1 
Norway 
601 
1,537 
738 
1,068 
763 
899 
1673 
1,415 
836 
359 
*Preliminary. (1) French catches not splil in to divisions, (2) lncluded in IV 
Spain (3) 
UK(EW) 
30 
3 
7 
9 
5 
2 
5 
UK(EW) 
8 
2 
2 
3 
3 
3 
6 
3 
2 
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UK (NI) UK (Scot) ::1 Kingdom Total 
13 2,120 
6 2,291 
+ 11 2,247 
+ 17 1,538 
21 1,682 
+ 31 1;209 
40 917 
79 1,435 
126 ·1,an 
754 
UK (NI) UK (Scot); Kingdom Total 
34 880 
12 1592 
+ 19 765 
25 1101 
30 865 
+ 54 1000 
66 1845 
35 1563 
69 938 
67 
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Tlible 9.1 (Continued) 
TUSK Vllb,c 
Year France (1) lreland Norway Spain (3) UK (EW) UK(NI) UK (Scot) 
1988 12 5 + 
1989 91 
1990 3 138 2 
1991 7 30 2 1 
1992 8 167 33 3 
1993 15 70 17 + 12 
1994 9 63 9 8 
1995 20 18 6 
1996 11 38 4 
1997* (2) 33 61 
*Preliminary. (1) French catches not split into divisions, sea Tusk VIl. (3) lncluded in Vllg·k 
TUSK Vllg-k 
Year France (1) RGerrnany lreland Norway Spain (3) UK(EW) UK (Scol) 
1988 5 
·1989 82 1 
1990 27 o + 
1991 8 2 
1992 38 
1993 17 7 3 
1994 12 12 3 
1995 8 18 8 
1996 20 3 3 
1997* (2) 4 2 
*Preliminary. (1) French catches not split into divisions, see Tusk VIl. (2) lncluded in IV (3) lncludes Vllb,c 
TUSKVIIIa 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
TUSKXH 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
68 
UK(EW) 
1 
Faroes 
8 
7 
10 
Total 
1 
France 
1 
o 
12 
nla 
n/a 
lceland Norway Total 
1 
o 
1 
1 
+ 12 
+ o 
10 18 
9 142 158 
+ 18 28 
United Kingdom 
United Kingdom 
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Total 
17 
91 
144 
41 
212 
114 
89 
45 
54 
95 
Total 
5 
83 
27 
10 
38 
27 
27 
34 
26 
: 
Table 9.2 TUSK in Division Vb. Faroese sampling data. 
2 
3 
1979 
2 
3 45 
1980 1 137 
2 
3 3 601 
1981 1 
2 
3 
1982 
2 
3 
1983 1 
2 
3 
1984 1 14 4834 
2 3 944 
3 2 400 
1985 1 1 142 
2 328 
3 
1986 1 
2 314 
3 5 1882 
1987 1 5 1709 
2 
3 
1988 1 
2 
3 2 493 
1989 1 
2 
3 
1990 1 2 188 
2 1 185 
3 3 1355 
1991 2 762 
2 3 1325 
3 4 1285 
1992 1 
2 5 718 
3 
1993 1 
2 
3 
1994 1 7 1806 
2 9 2350 
3 4 1090 
1995 1 7 457 49 
2 4 25 25 
2 11 2354 340 
3. 16 4202 283 
1997 1 12 2594 540 
2 18 4017 680 
3 9 2397 340 
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Table 9.3 TUSK in Vb in 1996. Catch, length and weight at age for total internationallandings 
(SOP- 99.72%) 
Age No(thous.) Av. len~th (cm) Av. wei~ht (kQ) 
o o 
1 o 
.i 
2 o ! 
3 o 
4 o 
5 22 40 0.695 
6 143 43 0.868 
7 275 46 1.085 
8 369 48 1.266 
9 312 51 1.496 
10 320 51 1.532 
11 255 50 1.473 
12 210 55 1.887 
13 147 56 2.102 
14 102 55 1.999 
15 47 64 3.13 
Total 2202 
Tonnes 3303 
Age LN(No(thous.l) 
o 
1 
2 
3 
4 
5 3.072148504 
6 4.964712672 
7 5.615895654 
8 5.910695194 
9 5.743157433 
10 5.768003432 
11 5.541787682 
12 5.347082066 
13 4.991741345 
14 4.62549695 
15 3.852307062 
Total 55 
Tonnes 3303 
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Table 9.4 TUSK in Va. Age distribution oflcelandic catches. 
age Catch in numbers 
1994 1995 1996 1997 
5 17932 34541 
6 143458 77718 7534 
7 789018 138166 15068 33413 
8 950408 284967 45204 
9 896611 431768 452043 33413 
10 520035 708100 693132 601429 
11 107593 639017 662996 1436747 
12 362685 723269. 634842 
13 35864 86354 60272 233889 
14 112260 30136 100238 
15 17271 33413 
16 25906 
17 
18 17932 
total 3478851.964 2918753.478 2689655 3107383 
TUSK in Subarea Xll (north). Mean weight at age and maturation data in 1997. 
Droeline sameles. 
Age Mean weight n 
5 0.45 1 
6 0.65 1 
7 0.75 4 
8 1.04 3 
9 1.42 19 
10 1.8 28 
11 2.1 30 
12 2.19 27 
13 2.64 23 
14 3.54 15 
15 3.76 12 
16 4.52 11 
17 6.67 4 
19 7.68 9 
20 8.23 6 
21 8.95 4 
22 11.73 1 
Age No. immature No. mature Total % Mature 
5 o 0.0 
6 1 o 1 0.0 
7 4 o 4 0.0 
8 4 o 4 0.0 
9 14 5 19 26.3 
10 10 18 28 64.3 
11 5 25 30 83.3 
12 3 20 23 87.0 
13 1 20 21 95.2 
14 2 13 15 86.7 
15 o 12 12 100.0 
16 o 11 11 100.0 
17 o 4 4 100.0 
19 o 9 9 100.0 
20 o 6 6 100.0 
21 o 4 4 100.0 
22 o 1 1 100,0 
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Ta ble 9.5 TUSK in Vb. Landings, effort and catch per t~nit of effort (CPUE) 
of Faroese longliners larger !han 100 GRT. 
72 
Year 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
Landings 
(Tonnes) 
3528 
2058 
2861 
2064 
1879 
2173 
2872 
2215 
984 
2051 
2456 
1364 
Effort 
Fishing days 
2973 
2176 
2915 
3203 
3369 
. 3521 
3573 
2892 
2046 
2925 
3959 
4285 
CPUE.-
Kg/day 
1187 
946 
981 
644 
558 
617 
804 
766 
481 
701 
620 
318 
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Table 9.6 TUSK in ICES Division Va.lcelandic catch and ejfort data, 
-
Year International · Survey Loligliners . 
total catch total catch lndex Total catch Total effort cpue 
(Tonnes) (Numbers lthous. (Ka\ INa. of hooks\ (ka/1 0000 hooks 
1971 8112 
1972 6460 
1973 7607 
1974 6527 
1975 5731 
1976 7112 
1977 7948 
1978 6332 
1979 6453 
1980 .6890 
1981 6476 
1982 5880 
1983 8287 
1984 5692 
1985 5064 
1986 5381 2773 
1987 5641 3244 
1988 6855 2454 180782 8143060 222 
1989 7061 3229 331568 10537580 315 
1990 7291 2119 413342 11302420 366 
1991 8732 1880 4633106 95518394 485 
1992 8009 2159 3970671 105580860 376 
1993 6075 1359 3071972 106835119 288 
1994 5824 3478852 1554 3153556 70200022 449 
1995 6225 2918753 1230 3644298 84865885 429 
1996 6102 2689655 1208 4272073 82282325 519 
1997 5205 3107383 1642 3716446 50290653 739 
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Table 9.7 TUSK in Va. lndices of abundance in the annuallcelandic groundfish survey. 
Year Marketable size (!) lndex Non-rnarketable size(1 000 ti skar) lndex 
85 389 485 
86 2773 1.000 1284 1.000 
87 3244 1.170 1885 1.468 
88 2454 0.885 1576 1.227 
89 3229 1.164 2699 2.102 
90 2119 0.764 2156 1.679 
91 1880 0.678 2022 1.575 
92 2159 0.779 2098 1.634 
93 1359 0.490 1304 1.016 
94 1554 0.560 1326 1.033 
95 1230 0.444 963 0.750 
96 1208 0.436 873 . 0.680 
97 1642 0.592 1366 1.064 
' i 
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, Figure 9.1 TUSK in Vb. Age distribution oftotallanding in 1996, and associated catch-curve. 
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Figure 9.2 TUSK in Va, Icelandic age-distributions and catch-durves, 1994-1997 Commercia1 longline catches. 
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Figure 9.3 Tusk in Subarea XII (north). Upper: catch (kg round weight) per 1000 hooks, vertical 
line.; Middle: length distribution (for longlines and traps combined), Lower: Length-at-age. 
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Figure 9.4 TUSK in Vb. CPUE (kg/day) in the period 1985-96. Longliners > 100 GRT. 
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Figure 9.5 TUSK in Division Va. CPUE of Icelandic longliners. 
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Figure 9.6 TUSK in Va. Index of abundance from the annua! Icelandic groundfish survey in March. 
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lO GREATER SILVER SMELT (ARGENTINA SILUS) 
10.1 Catch trends 
Tab le l O.l shows the landings data for Argentina silus by ICES Sub-areas as reported to ICES or as reported to the 
Study Group. 
Landings by Norway from Sub-areas I and Il have declined from peak levels of 10,000 to Il ,000 t to about half that 
le vel in recent years. This pro babl y represents a change in target species rather than a decline in abundance of A.silus. 
Landings in Sub-areas Ill and IV are mainly by Denmark and Norway. The Danish landings have remained around the 
1000 t mark except for 1992 and 1993 when they were higher. The Norwegian landings have decreased from about 1000 
to 2000 t to only 100- 200 t 
The landings of A. silus inDivisions Va.and Vb by Iceland and Faroe Islands respectively have increased considerably 
in recent years. In 1996 and particularly 1997 the effort in the lcelandic'fishery in Va greatly increased in. a directed 
fishery for this species. At !east in 1997 the catches were little mixed with other species. 
There has been a considerable decline in the landings of A. silus from Sub-areas VI and VII from a peak in the late 
1980s Only the landings of the Netherlands remained reasonably consistent between 1989 and 1995. The marked 
decline in the Irish catch since 1990 was JlOted in ICES CM. 1996/ Assess:8. 
10.2 Stock structure 
Icelandic life history studies suggest that a separate stock might exist in Sub-area Va. Irish investigations on stock 
discrimination in areas VI and VII are inconclusive. A study b;y Ronan et al. (1993). using morphometrics (box truss 
analysis) and meristic measurements. suggests that populations from the north of Sub-area VI and the south of Sub.area 
VII form either end of a shape cline with' fish in intermediary populations exhibiting a mixture of north em and south em 
m'orphologies. Norwegian investigations in liA, Illa and !Va appear to show two separate populations in the winter but 
in the summer the species is widely distributed (see also Section 5.1.10 of!CES CM. 1996/ Assess:8). 
l 0.3 Commercial catch-effort and research vessel surveys 
Catch and effort data are available from the Icelandic trawl fishery for the years 1991 to 1995 in Sub-area Va (Table 
10.2) 
Norwegian research vessel catch and CPUE data and acoustic survey data exist for Division Ila (1980-1994), Illa 
(1987, 1989 and 1992) and !Va (north) VI and VII (1989 to 1994) (see Section 9 and Table 9.1 of ICESCM, 1996/ 
Assess:S).'but ·were not available irl a forrriat suitable for inclusion in ttiis report. There have been no reseatc-h surveys 
since 1994.; Similarly historical catch and CPUE for Sub-a<eas VI and VII from German and UK research surveys 
carried out during the 1970s and early 1980s has been or is being archived bul is not yet available in a format suitable 
for assessmfmt purposes.· 
10.4 Length and Age compositions and mean weights at age 
It was noted that Icelandic a:nd Faroese length and age compoSition data are available for Sub-areas Va and Vb but were 
not in a format suitable for presentation to ·the Study Group. There are also Irish data for mean length and weight at age 
but !hese were not in a format suitable for the Study Group. 
l 0.5 Biologica1 parameters 
The following account updates biological data not previously• cited or reported to the group. A paper on the· biology of 
A. si/us in Sub-area Va has been published (Magnusson; 1996). The Von Bertalanfy growth parameters for pooled data 
[rom 198~ to 1995 were as follows: 
Måles 
Female 
'ioo 
51.816 
55.786 
The length weight relationship for both sexes combined was: 
Wt (g) = 0.0023*L (cm) 3·3222 · r= 0.975 
k 
0.0952 
0.0875 
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t' 
-4.337 
-4.339 
0 The maturity ogives by length and sex for pooled data are given in Table 10.3 This species spawns all year round in 
Icelandic waters but appears to be most intensive between April and July and in. Oecember. 
A sample of 4,713 otoliths examined in Irelandfrom 1992 to 1993 showed fish ages.from O to 36 years. The otoliths 
were read flat and age groups above 20 were difficu1t to determine. Otoliths from the southern part of Sub-area V were 
more difficultto interpret having more split tings. Data on Von Bertalanffy growth parameters and fecundity are given 
below. Ronan et ai (1993) found that there was an increase in fecundity with size. A maturity ogive for females with age 
is shown in Table lOA. Irish data for Sub-areas VI and VII suggests that spawning in this species is prolonged and is 
possibly year round .. 
Males 
Females 
10.6 Assessment 
L_ 
41.51 
44.37 
k 
0.16 
0.14 
To Fecundity 
-2.01 
-2.35 20,000 
The Norwegian acoustic surveys in the 1980s and early 1990s provided considerable information on the distribution of 
Argentina si/us in the shelf areas from Ireland to northern Norway and in the North Sea. In some years attempts were 
made to estimate abundance ( See Table 9.1 of ICES C.M. 1996/ Assess:8). It should be stressed that these estimates 
remain uncertain due to several factors i.e" the choice of density coefficient or target strength, extensive mix.ing with 
other species, and difficulties with using acoustics at great depths. 
Along the Norwegian shelf (Division Ila) the acoustic estimates from the 1980s and early 1990s suggested a total 
biomass of 400-500,000 t. The directed fishery then exploited fish of total length greater than around 30 cm which 
were 6 years old and older. However, more than 50% of the landings were fish of 15 years old and older. This size-
and age-structure seemed stable through the 1980s and up to 1992 when sampling was interrupted. The size- and age-
distributions were similar in the Skagerrak landings from the directed trawl.fishery and research surveys in 1987 
(Bergstad, 1993). Length- and age data from 1992 showed the same structure (Bergstad, unpublished). A report by 
Mahon and Molloy (unpublished) showed that the majority of fish landed from the period· of the Irish fishery in Sub-
area VI were age group 20 or greater. 
In order to prevent an uncontrolled increase in effort, Norway introduced a national TAC for the fishery in Ila in the 
1980s. The landings never reached the leve! of the TAC, and there has been no expansion in the fishery in recentyears. 
The landings are only 2 % or less of the acoustic abundance estimates. Since 1992, no TAC has been imposed • on the 
fishery because further increase in effort seemed unlikely. There has been no TAC for the fishery in Division Illa. 
Argentines in V a 
Argentina silas is a semi-pelagic species and consequently in common with other pelagic, shoaling species, CPUE based 
assessment methods are probably inappropriate. However, in view of the lack of recent assessments of this species an 
attempt was made to fit a modified DeLury constant recruitment modelto total international catch data for Va, 1986-97, 
and Icelandic CPUE data for bottom trawl from 1991 onwards. 
The results from DeLury (not presented but included in ICES folders) were very unreliable, reflecting a poor fit by the 
model for a range of assumptions of initial proportion of stock to virgin biomass and error models. Prior to 1997 
lcelandic landings were a bycatch in a redfish fishery, but even when the 1997 point, based on a new directed fishery, 
was excluded the fit remained poor. The data-series although showing some contrast is comparatively short and this may 
also have contributed to the poor fit. 
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Table 10.1 Argentinas. Study GrOup estimates of landings (tonnes). 
ARGENTINES (Argentina sil us) l and Il 
Year. . Germany Netherlands Norway Pol and Portugal Russia/USSR UK (Scot) TOTAL 
. 1988 ' 11332 5 14 11351 
1989 8367 23 8390 
1990 5 9115 9120 
1991 7741 7741 
1992 8234 8234 
1993 7913 7913 
1994 6217 590 6807 
1995 357 6418 6775 
1996 . 6604 6604 
1997. 4463 4463 
ARGENTINES (Argentina sil us) Ill and IV 
Year Den mark Faroes Fn:lnce Germany Netherlands NoiWay UK (Scot) TOTAL 
1988 1062 1 1655 2718 
1989 1322 335 2128 3786 
1990 737 13 1571 2321 
1991 1421 o 3 1 i23 6 2554 
1992 3565 1 70 698 101 4435 
1993 2353 298 568 56 3275 
1994 1118 4 24 1146 
1995 1061 1 20 1082 
)996 1446 370 213 22 2051 
199r 704 19 724 
ARGENTINES (Argentina silus) Va 
Year· lceland TOTAL 
1988 206 206 
1989 8 8 
1990 112 112 
1991 247 247 
1992 657 657 
1993 1255 1255 
1994 613 613 
1995 492 492 
1996 808 808 
199r 2499 2499 
ARGENTINES (Argentina silus) Vb 
.. Year Faroes Russia/USSR UK (Scot) TOTAL : i 
1988 287 287 . l 
1989 111 116 227 
1990 2885 3 2888 
1991 59 60 
1992 1439 4 1443 
1993 1063 1063 
1994 960 960 
1995 5534 6752 12286 
1996 9495 3 9498 
199r 8433 8433 
82 o:\acfrn\wgreps\sgdeep\reports\ 1998\ T -1 0-1 ;xls 
' 
10.1 (Contlnued) 
year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997" 
ARGENTINES (Argentina silus)VI and VIl 
Faroes ·France Gennany 
188 
689 37 
7 
1 
43 
1597 357 
1394 
1496 
ARGENTINES (Argentina silus) XII 
Faroes TOTAL 
6 6 
1 
ARGENTINES (Argentina silus) XIV 
Norway TOTAL 
6 6 
lreland· Netherlands Norway I.J.K (EW) 
5454 4984 
6103 3715 12184 198 
585 5871 
453 4723 
320 5118 
1168 
150 4137 
6 5440 
295 3953 
702 
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UK (Scot) UK (NI) TOTAL 
10438 
3171 25559 
112 7294 
10 4 5197 
467 5906 
409 1577 
1377 5707 
146 7546 
221 5863 
20 2218 
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TABLE 10.2 Catch-effort data from the Ice1andic traw1 fishery- 1991-1995- in Sub-area Va 
Year 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
Total 1473 2553 4893 753 2014 762 1543 725 764 961 1168 1876 
catch(t) 53 42 206 9 113 247 657 1255 613 492 808 2499 
kQ/hr 259 357 198 248 724 556 220 201 649 
av,weight(g) 586 327 467 533 390 454 644 711 656 .• 668 
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Table 10.3 Argentina si/us: Maturity ogive by length and sex for ICES 
Sub'area Va: (From Magnusson, 1996) 
Length Males Females 
(cm) (n=&251) (n=4774) 
29 0·028 0·000 
30 0·034 0·000 
31 0·084 0·000 
32 0·076 0·011 
33 0·133 0·026 
34 0·194 0·072 
35 0·320 0·120 
36 0-439 0·251 
37 0·523 0·379 
38 0·651 0·536 
39 0·838 0·656 
40 0·855 0·778 
41 0·892 0·896 
42 0·960 0·970 
43 0·971 0·980 
44 0·973 0·997 
45 0·988 0·991 
46 0·987 0·990 
47 0·988 0·990 
48 0·992 0·989 
49 0·993 0·997 
50 0·994 1·000 
51 0·962 1·000 
52 1·000 1·000 
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Table 10.4 Maturity ogive for female Argentina si/us from Sub,area VI and VIl (Ronan et al. 1993) 
' 
Age Number observed Number mature % mature 
1 108 o 0.00% 
2 344 2 0.58% 
3 308 29 9.42% 
4 153 122 79.74% 
5 232 200 86.21% 
6 172 156 90.70% 
7 175 166 94.86% 
8 127 125 98.43% 
9 62 62 100.00% 
10 70 70 100.00% 
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11 ORANGE ROUGHY. (HOPLOSTETHUS ATIANTICUS) 
11.1 Catch trend~ . 
The laodings data for the !CBS area are shown in Table l l. l. 
There are currently two fisheries for Orange Roughy in the North East Atlantic. A French fishery mainly in ICES 'Sub-
area VII and an Icelandic fishery exploiting fishing grounds in Sub-area XII. The French fishery started in 1991 and 
peaked at 4462 t in 1992 and has si11ce declined to around 1300 t. The first fishing grounds exploited in Sub-area VI 
have been fished down and· the cåtch in that areais now low. The Icelandic fishery began in 1993 and 1994 and landed 
less than 100 t, it increased in 1995 and 1996 and land ed 800 t in 1997. Some catch has been reported from other areas 
(Va,Vb and X) but there is no known established fisheries in !hese areas. Very sporadic landings had been reported 
before 1991. · 
11.2 Stocks · 
The fishing grounds discovered lill now in the North Atlantic have appeared to be concentrations of small amounts of 
fish. Whether or not these are independent populations is not known. However, with time, the probability of finding, in 
the northern Atlantic, stocks comparable in size. to the stocks exploited in the south Pacific is decreasing. 
11.3 Commercial CPUE 
French CPUE data have been computed for the period 1992-1996 (Table 11.2). The CPUE calculated for the whole 
deep-sea fleet is not accurate because the fishery for this species is on concentrations which are targeted by a limited 
part of the fleet. Froflll992to 1996, the number of vessels targeting orange roughy has declined. It is the CPUE ofthese 
vessels which has -been ·used in the assessment 
11.4 Length and age composition 
The length composition of the French landings in 1996 is shown in Figure li. l. No age composition is given for the 
species as no complete ALK is available for this species. Otoliths of small fish (up to 25cm) can be read whole. For 
large fish, thin slice methods are used. Ag es from thin slices suggest that orange roughy can be up to l 00 years old. 
However, these ages are as yet unvalidated. On the large stocks exploited in the south west Pacific, only the ages of 
juvenile fish have. be en validated. According io the siie at age of these j uveniles and the numbers of rings see on larger 
fish, ages of up to 125 years are considered likely and the stocks are managed under an assumed natura! mortality of 
0.04 (Annala et Sullivim, 1996). Age validation is currently under investigation in France. · 
No length samples are available from the Icelandic landings, bul a concentration of orange roughy was discovered 
during a survey in June-July 1997 on a seamount at about 800m depth west of the Reykjanes Ridge, not far from the 
continenu;l shelf. The length of these fishes ranged from 46 to 65 cm total length. The mean length of males was 
55.9 cm and 57.6 for females. · 
11.5 Biological parameters 
The fecundity of the species has been studied in terms of mean length at first maturity, seasonality in development of 
gonads and fecundity per weight and individual fish. These studies are part of the FAIR Project (see 2.3.1). The mean 
length at maturity is shown in the Table 11.3. Spawning occurs during a short period in January-February. In March all 
females are spent. 
The fecundity has been estimated as 48, 500 eggs/kg of body weight and 168 000 eggs per female. These values appear 
to be higher than the those of the south west Pacific stocks. 
The fish caught from the Iceland survey in 1997 were almost exclusively mature. 
11.6 Assessment 
Data for assessment of this species .are poor for in the North Atlantic. It should be noted that the important stocks 
exploited in the South West Pacific are not ass ess ed by analytical models. These. assessments mainly re ly on surve y data 
in term of estimates of the biomass from acoustic and trawling surveys or the two combined. Eggs surveys are also 
carried out to back calculate SSB. These data are not available for the North Atlantic. 
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An estimate of the virgin biomass in Sub-area VI and Divisions VIIb,c was presented to the Study group as a working ~ 
document, (Dupouy et Lorance, WD). This estimate relies on densities observed during the German surveys from 1974 
to 1980. A total biomass of 38 000 t in the depth range 800 to 1400 m was calculated assuming a trawl efficiency:of 
50 %. For Orange Roughy. this depth range should cover most of the depth distribution of the species (in the, German 
surveys no fish were caught from 400 m to 800 m) however, the fish is known to occur in slightly deeper depths than 
1400m. This estimate should be considered with caution. In . addition to the concerns regarding the methodology 
described in the section on roundnose grenadier (Section 12), the sharp decline in the catch rate in the first y~ar ofthe 
fishery suggests that orange roughy can be very vulnerable to trawling and that the assumed trawl efficiency o( 0.5 may 
be an underestimate. Moreover, since this-spe<::ies occurs in dense aggregations density estimates may be unreliable: if 
they do not take into account a stratification consistent with the aggregation areas. 
For this present assessment, a modified DeLury constant recruitment model and a Schaefer production made! were 
attempted using total international catch data for VI and VII from 1992 to 96, and French directed CPUE data for atter 
trawlers over the same five year period. Sub-areas VI and VII were analysed separately on the assumption that separate 
aggregations occur in each area. 
Sub~~rea VI 
The results from DeLury appeared robust for a wide range of input values of the ratio of initial stock to virgin stock 
(Table 11.4 and Figures 11.2 and 11.3). Estimates of catchability and carrying capacity were fairly consistent and 
population biomass in 1996 was estimated to be in the range between around 280 to 370 t. This equates to around 12 % 
of carrying capacity (K). 
The results from Schaefer for a range of initial proportions and time lags were also fair! y robust and in a cornparable 
range to the results from DeLury (Table 11.5 al1d Figures 11.4 and 11.5). Biomass in1996 is estimated to be betweeri 18 
and 27% of carrying capacity. MSY is estimated to be between 250 and 350 t approximately. This equates to around 
12% of carrying capacity which is high considering the 1ike1y dynarnics of the species and estimates for stocks in the 
South Paciflc. It should be noted that the analysis is based on fl ve points only and although there is contras! in the data, 
parameter values are likely to be estimated with some imprecisioll. 
Sub-area VII 
The resu1ts from DeLury again appeared to be reasonably robust for a wide range of input ratios of initial stock to virgin 
stock (Table 11.6 and Figures 11.6 and 11.7). Estimates of catchability and carrying capacity were fairlyconsistent and 
popul!itiori biomass in 1996 was estimated to be in the range beiween 4650 to 5471 t. This equates to between 28 ~nd 
41% of carrying capacity. 
The results from Schaefer for a range of initial proportions were reasonably robust, although less so when different time 
lags were assumed (Tab le 11.7 and Figures 11.8 and 11.9). Estimates of biomass in 1996 were substantially lower !han 
from DeLury. Biomass in 1996 is estimated to be between approximately 55 and 66% of carrying capacity. 'MSY is 
estimated to be between approximate1y 1600 and 2300 t. This equates to between 40 to 67% of carrying capacity which 
is clearly too high. In addition to concerns regarding the small number of data points, the intrinsic rate of growth (r) also 
appears to be high. A contributory reason for the difference in population in 1996, compared with DeLury, is thatthe 
Schaefer model takes greater account of the increase in CPUE observed in 1996. 
11.7 Comments on assessment 
The results for MSY from Schaefer for both Sub-areas are high in relation to estimated carrying capacity,and in viewof 
the small nt~mber of data points aproduction model isinappropriate at the present time. The results from DeLury, 
however, are more robust and probably gi ve 'a reasonable estimate _of current _ stock in relat~on to -virgif! bfOma'Ss. 
Combining the estimates for VI and VII gives a carrying capåcity of between 15 and 20 kt, compared with 38 kt 
estimated using German survey data. 
11.8 Management considerations 
The results presented in this assessment should be treated with caution because they are based on limited data and little 
is known about the general distribution ()(orange roughy in these areas.'However, our analyses indicate that B,on\,;, atthe 
end of ·1996was below B1;", for Sub-area VI and below Bp, in Sub-area Vll. 
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Table 11.1 Orange Roughy. Study Group estimates of landings (tennes). 
HY (Hoplostethus atlanticus) 11 
Year France TOTAL 
1988 o o 
1989 o o 
1990 o o 
1991 o o 
1992 6 6 
1993 1 1 
1994 o o 
1995 o o 
1996 o o 
1997* o o 
ORANGE ROUGHY (Hoplostethus atlanticus) Ill and IV 
Year France UK (Scot) TOTAL 
1988 o 
1989 o 
1990 o 
1991 10 10 
1992 33 33 
1993 o o 
1994 o o 
1995 o o 
.1996 o + o 
1997* o o 
ORANGE ROUGHY (Hoplostethus atlanticus) Va 
Year lceland TOTAL 
1988 o 
1989 o 
1990 o 
1991 65 65 
1992 382 382 
1993 717 717 
1994 158 158 
1995 64 64 
1996 40 40 
1997* 75 75 
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Table 11.1 (Continued) 
ORANGE ROUGHY (Hoplostethus atlanticus) Vb 
Year Faroes France TOTAL 
1988 o 
1989 o 
1990 5 5 
1991 48 48 
1992 1 12 13 
1993 36 37 
1994 170 o 170 
1995 419 o 419 
1996 77 2 79 
1997* 3 o 3 
*preliminary 
ORANGE ROUGHY (Hoplostethus atlanticus) VI and Vil 
Year Faroes France France VI France Vil UK (EW) UK (Scot) 
1988 o 
1989 o 
1990 3 
1991 3781 
1992 4462 
1993 426 1758 
1994 178 1723 
1995 40 71 831 2 
1996 o 113 879. o 
1997* 29 1294 1 
ORANGE ROUGHY (Hoplostethus atlanticus) Vill 
Year France TOTAL 
1988 o o 
1989 o o 
1990 o o 
1991 o o 
1992 34 34 
1993 32 32 
1994 31 31 
1995 (1) 
1996 (1) 
1997* (1) 
(1) lncluded in Vil 
90 
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Spain 
1 
TOTAL 
o 
o 
3 
3781 
4462 
2184 
1901 
944 
992 
1325 
: 
; 
Table 11.1 (Continued) 
ORANGE ROUGHY (Hoplostethus atlanticus) X 
Year Norway Faroes TOTAL 
1988 o 
1989 o 
1990 o 
1991 o 
1992 o 
1993 1 1 
1994 o 
1995 o 
1996 470 470 
1997* 6 6 
ORANGE ROUGHY (Hoplostethus atlanticus) XII 
Year Faroes France lceland TOTAL 
1988 o 
1989 ' o 
1990 o 
1991 o 
1992 o 
1993 24 24 
1994 89 89 
1995 580 580 
1996 779 33 3 815 
1997* 802 802 
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Ta ble 11.2. Hoplostethus atlanticus : catch, effort and cpue of a French fleet of stri et deep-water trawlers from 1992 to 
1996 in ICES sub-area V, VI and VII. 
Fleet Fleet Fleet Fleet Fleet Fleet 
ICESdiv. Year catch Catch effort cpue Catch effort cpue 
total France Relevant Relevant Relevant total total total 
V 92 395 4 3 31 96.7742 4 2321 1.72 
V 93 754 1 1 16 62.5 1 1137 0.88 
V 94 328 o o o o 1288 o 
V 95 483 1 o o 1 1992 0.5 
V 96 119 2 o o 2 2053 0.97 
VI 92 1297 1297 707 2200 321.364 755 8373 90.2 
VI 93 429 429 187 1395 134.05 242 9088 26.6 
VI 94 179 179 56 529 105.86 87 9222 9.43 
VI 95 74 74 20 166 120.482 27 10129 2.67 
VI 96 116 116 11 84 130.952 39 11244 3.47 
VIl 92 2688 2688 2185 7876 277.425 2201 8882 248 
VIl 93 1668 1668 669 3933 170.099 705 5666 124 
VIl 94 1722 1722 944 5454 173.084 989 7695 129 
VIl 95 831 831 614 4065 151.046 648 6401 101 
VIl 96 879 879 642 2346 273.657 663 4042 164 
Combined 92 4380 3989 2895 1Q107 286.435 2960 19576 151 
Combined 93 2851 2098 857 5344 160.367 948 15891 59.7 
Combined 94 2229 1901 1000 5983 167.14 1076 18205 59.1 
Combined 95 1388 906 634 4231 149.846 676 18522 36.5 
Combined 96 1114 997 653 2430 268.724 704 17339 40.6 
Table 11.3. Orange roughy: mean lengtb at first maturity. 
Mean length of first maturity Range 
l Males 49 42-54 
l Females 52 45-62 
92 
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Table 11.4 • Orange roughy in sub-area VI. DeLury model 
Ratio K (nos) q Pop (nos) K(tonnes) Pop(tonnes) Pop/K 
0.6 953884 0.000248 114368 3052 366 0.12 
0.7 843571 0.000241 104116 2699 333 0.12 
0.8 756145 0.000235 96006 2420 307 0.13 
0.9 685149 0.000231 89428 ·. 2192 286 0.13 
Note Popns are for the final year 1996 
Tab1e 11.5 Orange roughy in sub-area VI. Schaefer model . · 
Schaefer Time lag =0 
Ratio K (tonnes) q r MSY Pop' (tonnes) Pop/K 
0.6 2587 0.000297 0.51 328 488 0.19 
0.7 2352 0.000283 0.50 292 509 0.22 
0.8 2177 0.000269 0.49 267 534 0.25 
0.9 2059 0.000254 0.48 247 560 0.27 
Schaefer Ratio-0.8 
Time lag K (tonnes) q r MSY Pop (tennes) Pop/K 
o 2177 0.000269 0.49 267 534 0.25 
1 2229 0.000264 0.46 254 521 0.23 
2 2316 0.000248 0.41 240 567 0.24 
3 2291 0.000249 0.44 253 599 0.26 
30 2247 0.000256 0.48 267 557 0.25 
Note: Popn values are for the final year 1996 
Table 11.6 . Orange roughy in sub-area VII. DeLury model 
Delury 
' 
Ratio K (nos) q , Pop(nos) K(tonnes) Pop(tonnes) Pop/K 
0.6 5149186 0.000294 1453067 16477 4650 0.28 
0.7 4754521 0.000274 1551631 15214 4965 0.33 
0.8 4416205 0.000258 1636293 14132 5236 0.37 
0.9 4122929 0.000246 1709793 13193 5471 0.41 
Table 11.7 Orange roughy in sub-area VI. Schaefer model 
Schaefer Time lag=O 
Ratio K (tonnes) q r MSY Pop (tonnes) Pop/K 
0.6 3315 0.000184 2.2 1816 1808 0.55 
0.7 3458 0.000158 2.0 1731 2031 0.59 
0.8 4060 0.000115 1.6 1622 2539 0.63 
0.9 4446 0.000095 1.4 1592 2920 0.66 
Schaefer Ratio=0.8 
Time lag K (tonnes) q rMSY Pop (tonnes) Pop/K 
o 4060 0.000115 1.6 1622 2539 0.63 
1 4832 0.000090 1.4 1712 3094 0.64 
2 5016 0.000082 1.5 1903 3632 0.72 
3 3945 0.000108 2.2 2172 3092 0.78 
30 3395 0.000131 2.7 2283 2235 0.66 
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Figure 11.1. Length distribution of French landings of Orange Roughy in 1996 
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Figure 11.4 Fit of Schaefer production model to CPUE data from French Trawl !leet (directed 
trips on! y) - ICES Sub-area VI. 
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Figure 11.8 Fit of Schaefer prediction modelto CPUE data from French Trawl fleet (directed 
trips only) ' ICES Sub-area VII. 
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12 ROUNDNOSE GRENADIER (CORYPHAENOIDESRUPESTRIS) 
12.1 Catch trends 
Landings for roundnose grenadier are given in Table 12.1. Landings from Sub-area Il are from a bottom trawl fishery in 
the Norwegian fjords. The total weight oflandings has not exceeded l OOt to date. 
Landings from Sub-areas Ill and IV have decreased from a maximum of 4,2471 in 1992 to 1,1851 in 1996. Catches are 
mainly from the directed fishery in the Skagerrak by Danish bottom trawl and bycatch from Norwegian shrimp fishery 
which are sometimes discarded or landed for non food products (C.M.l996/Assess:8). 
Landings from Sub-area Vare mainly from the directed trawl fishery by the French fleet. Landings from Faeroes vessels 
represent bycatch in the past three years. The overall catch in Sub-area V has declined from 2,038! in 1992 to 5701 in 
1996. 
The major fishery for this species in the ICES area is in Sub-areas VI and VIL The majority of the catch is laken by the 
French trawl fleet. Landings-here have remained relatively constant since 1991 at 7;000 to 8,5001. Recent information on 
discarding (FAIR 1998, Connolly and Kelly 1996) has estimated that discarded grenadier may comprise up to 30% of 
the landings by weight (See Section .6.4). This implies that total catches in the Sub-areas could be as high as 9,000 to 
11,0001. 
Landings of grenadier in Sub-areas VIII and IX represent bycatch from the French trawl fishery. The total weight of 
landings has remained below 20t since 1989. 
The landings ofroundnose grenadier in Sub,areaXII have declined since 1992. There are two fisheries in this.Sub-area. 
Russian and Latvian catches are taken on the Mid Atlantic Ridge north of the Azores and are from a directed trawl 
fishery on roundnose grenadier. Landings from this fishery declined from 9,495! to 675t between 1989 and 1994. Recent 
Russian landings from this area (208-12971, 1996-1997) are from three vessels only. There is anecdotal evidence that a 
small number of Polish vessels fished roundnose grenadier on the Mid Atlantic Ridge for 6 months.in 1997, however no 
catch data were available to the Study Group for this fleet. A Spanish fishery targeting a range of deep water species has 
developed on the. Hallon Bank and to the west .of Rockall since 1996. Landings of roundnose grenadier by Spanish 
vessels now represent over 50% of the totallandings (3,097 t) from this Sub-area. 
Landings in Sub-area XIV have remained constant and at a low level.(<55t) since 1988. The majority o[ the landings are 
bycatch from the Gerrnan trawl fleet targeting redfish (Sebastes spp.) east of Greenland and on the Reykjanes Ridge. 
12.2 Stocks 
The issue ofroundnose grenadier stocks was discussed in the 1994 Study Group Report (ICES C.M. 1995/Assess:4) and 
there are no new data on this topic. Roundnose grenadier in Sub-areas. Il (Norwegian fjords) and Ill (Skagerrak) may 
represent separate stock(s) due to the physical boundary of the Wyville Thomson Ridge and fjord sills. For other 
populations, along the north Atlantic rim and Mid Atlantic Ridge, the idea of a central spawning population seems 
unlikely, due to the distance between areas and the local presence of ripe adults and juveniles. However there are no 
physical oceanic boundaries to prevent the movement of fish and/or eggs and larvae. The study group considers it likely 
that there may be some small scale interchange between local populations in areas where there are no physical 
oceanographic boundaries to movement by the fish or their eggs and larvae. It should be noted that eggs and larvae of 
this species have only been recorded from Sub-division Illa (Skagerrak) (Bergstad and Gordon, 1994) and from the Mid 
Atlantic Ridge (Sub-area XII). 
12.3 Commercial CPUE and Research Surveys 
Information on commercial CPUE is available for the French fleet from ICES Sub•area VI and VII combined. The entire 
deep-water-French fleet is mainly c·omposed of trawlers. however" it is not homogeneous in terms of size, power, deck 
equipment and vessel age. CPUE data was extracted for a reference fleet of industrial trawlers of the same size and 
comparable equipment which have been permanently fishing for deep-water species since 1992. Before 1992 the fishery 
was in a developmental stage and the CPUE values reflected this. The monthly catch and effort from the French 
reference fleet is shown in Table 12.2. Two series of catch and effort data are given for the French fleet (total catch and 
effort, and relevant catch and effort). The relevant catch and effort take into account two thresholds: a) for each trip 
catch and effort per statisticalrectangle are only relevant if the catch of roundnose grenadier comprises more than JO% 
of the total catch; b) only when 20% or more of total yearly effort of the vessel is directed at roundnose grenadier. 
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An attempt was made to fit a modified DeLury constant -recruitment model to total international catch _data and French 
Trawl CPUE data for 1992 to 1996. The results from DeLury were very unreliable, reflecting a poor fit by the model for 
a range of assumptions of initial proportion of stock to virgin biomass and error models (Figures 12.1 and 12.2)~ 
Possible explanations may be that the data series is comparatively short and exhibits limited contras!. 
CPUE data for 1993 and 1995 to 1997 from a series of Irish surveys conducted in ICES sub-area VI was reviewed; 
Given the purpose of the surveys (to locate biological samples) this series was not considered to give an accurate 
reflection of abundance. 
12.4 Age and Iength composition 
Catch numbers at length from French commercial data are given in Tab le 12.3 and Figure 12.3. The greater occurrence 
of smaller fishes in recent years is due to a change in the pattern 'of discardsnandings (same smaller fish now Iailded· that 
would not have been accepted on the market at the beginning of the fishery). Considering only the large fish, no Clear 
trend was seen from these data. 
As a·restilt of im.provements in otolith reading methodology the readings made in the· earlier years gave lowet"age 
es ti mateS than the more recent ones. The trerid in catch numbers at age visible in the 1996 report ·ctowards- ·the catch- of a 
higher proportion of older fish from 1990 to 1993) was due to progressive improvement in age estimation. Readings 
made in 199611997 were agreed by the otolith workshop held within the FAIR Project (95-655). The catch in numbers at 
age for 1990 to 1997 were calculated combining the year! y catch numbers at length with the 199611997 age length given 
in (FAIR, 1998}Table 12.4. 
Percentage numbers at age are available for Russian data (1974-1984) from Sub-area XII (Anon 1996), but it is not 
known how the aged sample relates to the total catch. These figures have not been updated since 1984. 
12-5 Biological data 
A wide range of biological information is ·available for this species, a sunimary of the information available ·is giVeri :in 
Tab le 12.5. The problems in assigning age groups to this species have been outlined in the 1996 Study Groilp report 
ICESC.M. 1996/ Assess:8. An attempt to address some of these problems was made at a workshop held in conjunclion 
with FAIR project (95 655) in 1997. The workshop noted that a primary difference in age group estimates was 'the 
interpretation of the first few rings. The results of this workshop will be available in the final report of the FAIR project 
at the end of 1998. For ICES Sub-areas VI and VII there are growth rates for periods pre and post exploitation (Gordon 
and Swan 1997). However comparison of these growth rates is 'not possible due to the different ageing methodologies 
and length measurements. Estimates of the growth parameters are shown in Table 12.6. Mean length at age data is also 
available for these Sub-areas for periods of pre and post exploitation. 
There, appear to be problems with the length weight relationship for this species. Data from ICES Sub-area VI show 
large differences in predicted weight ailengths greater than 20cm (PAFL) Figure 12.4. · 
Estimates of age at first maturity for roundhose grenadier exist for Sub Division Illa, and Sub-areas Vl and XTI. ·Jf. the 
age _group estiffiB.tes are correct, these show that recruitrne_nt to the spawning ,stock occurs at 8-10 yeafs. in I dES _:S:tih 
Divjsion Illa, 14-16 years in ICES Sub Division Va (Bergstad, 1990), 7-11 years in ICES areas VI and VII (Kelly et al. 
1997) and 12-;-13 years in Sub-area XII (ICESC.M.l996/Assess:8) (Table 12.7). A raw dataset is availableforSub-area 
Va. These data indicate that male and female roundnose grenadier mature at 9-!0cm and 12~ 13cm (P AFL) in S~b-area 
VI. 
12.6 Assessment 
Three working papers addressing the· roundnose grenadier assessment were presented -to the_ working. group. A ~rst 
paper -(Dupouy and Lorance) relies on_ bioma~s estirnates according to fish densities_ calculated from the _S\Yep~ area 
method from a series of German surveys (Erhich, 19S3). Having been carried out from 1974 to 1980these Gef)llan 
surveys are believed to provide data on the virgin stock witbin the studied area, narnely ICES Sub-area VI aml the 
adjacentiCES divisions Vllb; c in the depth range400 to 1400 m. 
The horizontal surface of this area has been estimated from the chart. "ContinentaL margin around the British .Isles" 
(Laughton et al. (1975)) by 200m depth strata. This depth stratification has been maintained to ensure cpnsistency ~.Vith 
Ehrich (19S3) to display fish density results. 
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, Multiplying the .strata areas by the fish densities, a "minimum biomass" per stratum is obtained. A total.biomass is then 
calculated by multiplying the minimum biomass by 2 to take into accountan assumed trawl efficiency of 0.5 (Gordon et 
Hun ter, 1994). Summing up the total biomass per stratum gives an absolute .\>iomass in the area (see text table). 
· • Tat. Biom. t. MandF·· E = F/Z(l-e-') MSY. Landings (not inc!. Estimated 
. 
... discards) discards 
Grenadier 334 104 0.13 0.115 38 420 26 940 . 11480 
• 
. . . 
Based on absolute biomass, an estimate of MSY was calculated from an assU.med va.Iue of the natura! mortality 
coefficient and considering MSY is .reached when F~M. The exploitation rate expression E = F (l - e -z) applied to 
z 
the absolute biomass gives an estimate of MSY. Lastly, MSY represents a total catch including discards. Therefore, in 
the case o.f roundnos~ grenadier, estimates of potential landings and discards have also been provided above (Figures 
12.5 and. 12.6). 
Som~ Concerns h<.1ve be~n exj:>ressed about this approach as follows: 
l) the trawl efficiency on deep sea species is unknown and may be highly variable 
2) bentho pelagic species have some variable distribution in the water column which can make the swept area method 
)ess reliable, a filiered volume method could be more accurate and account for variations in the headline height 
during the surveys; Jleve~theless, current estimates a:re therefore conservative 
3) dealing with the slope, the horiz<;mtal surface may not be an appropriate estimate of the surface of the seabed 
4) the origin of the hYPothesis"MSY isreached when F~M" was unknown to the study group 
5) the expression used for the exploitation rate refers to stock numbers and is applied to biomass. The proper 
calculation should be to convert the biomass to stock numbers or hetter to stock numbers at length or age and then to 
apply F to give MSY 
6) the results are highly sensitive to .estimates oftrawl efficiency and M. 
The second Working Document (Lorance et al. 1998) is a trial assessment of roundnose grenadier using pseudo-cohort 
analysis. The data used are the French comrnercial catch at age for 1996 and 1997 in Sub-areas V, VI and VII (Table 
12.4). The French fishery catchesroughly 90% of the internationallandings of the species originating from these ~ub­
aieas: Estimates of M have been derived using tWo methods as follows: 
l) Maximum age method. The maximum age is defined as the age to which l % ofa cohort survives. According to the 
age composition of the catch, an expected conservative figure is 45 years. M is then computed from a re-arrangement 
of the usual survivalequation. M = (LnlOO) l am~; 
where amax is the maximum age.For.amax =45, M=O.I. 
2. Same other estimates have. been calculated by applying the age-length key from the French sampling of the landings 
and discards to the length data from sur.veys (Bridger, 1978, Ehrich, 1983), In both cases, the data given as total 
length distribution were converted to pre anallength distributions and then to age distributions. Filting catch· curves 
gi ve Z estim.ates that should approximate M .since the population was unexploited up to the time of the surveys. The 
estimates of M.from this method range from O. 13 to 0.29 (text table below). The estimates of M are very sensitive to 
the range of ages used in the regression 
Origin of length data 
Age range used Bridger, 1978 Ehrich, 1983 
21 to 60 -0.21 -0.189 
25 to40 -0.29 -0.25 
· 21 to 35 -0.14 -0.13 
Possible explanations (bias, senescence) of the higher M estimates when older fish are included are discussed in the 
paper. Estimates from the range up to 35 years are believed more likely as with M over 0.15 at all age less than l% of 
the fish would survive over 30. 
According to these preliminary estimates, M was set at O.l in the pseudo-cohort analysis, considering it should be a 
conservative estimate. 
The pseudo cohort analysis was corrected for changes in fishing effort. This method takes into account changes in 
fishing effort in the years before the one analysed. An account of this method is given in Section 3 and Appendix 2, the 
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full model can be found in Bertignac (1988). According to the French effort, the correction factor on effort wasset to l ~ 
for the range of years 1997 backward to 1990, to 0.5 in 1989, and to O. l in 1988 and 1987. This procedure corrects·for i • 
succes sive CohOrts not exploited at the current rate from their recruitment. 
Terminal age was set at 32, older ages being scarce in the catch at age and the ALK looking less reliable after this age 
(poorer numbers and variiltions in the mean length at age). A range of Ft was input and the convergence appeared to be 
very poor (Fig 12.7 & 12.8) (which is an indication of a low exploitation leve!). However, the Fat age should be rathet 
stable after age 20 or so. That condition is not reached for F higher than 0.12. Accordingly, an F= O.l is used in the 
paper as tl)e most likely current estimate ofF. 
Fol-lowing the pseudo-co hort ailalysis, a )'ield pef recruit simubltion was done. This one has been set on spreadshet~:t· in 
order to include a selectivity at age _curve and a discards to landings ratio at age. The se]ectivity has been sirnulated to 
match the catch curve for young fish, ihe discards to landings ratio is the one observed from French sampling. This 
simulation gives Catch and landings per recruit (Fig 12.9). Beyond the estimates of MSY which is very sensitive to the 
recruitment estimates from the pseudo-cohort, this yield per recruit simulation shows the effect of discards on this stock. 
As the discarding occurs in a wide range of age, when F increases, less fish reach the first age (size) of landing. The 
ratio discards/landing increase. With the current fishing pattern and an M of O. l at all ages, MSY would be reached 
around F= O. L 
A third Working Document(Kelly, 1998) was presented whiCh attempted to estimate biomass and spawning stock 
biomass 'iri · Sub-area VI. The estimates Were based on adjustirig population indices to absolute values froril. an Irish 
survey during November 1997 using known matuiity rates, assumptions abOut M and average fishing mortality _estimates 
as derived''froln catch curve analysis. It was -recognised that the Cxercise represented only point estimates that ~ere Very 
sensitive to the mortality pararneters in which slight adjustments gave a broad range of population sizes. The study 
group felt that such exercises should be pursued with additional surveys, however, considered it premature to rely ort the 
values currently provided. 
In addition to these papers catch curves were computed using age d3ta provided from both Irish research surveys in Sub-
area VI during 1993 and 1995 and the French commercial fishery in Sub-areas VI and VII during 1996 and 1997. 
Results reptesenf a.'verage Z values over man y· years on the full y, recruited portion of the population age structure under 
the assumption of constant recruitment. The Irish and French data indicated Z estimates of 0.15 and 0.21, respectively 
(Figure 12.1 0). Assuming an M of about O. l O (as with other lang li ved species such as redfish) the results would suggest 
that average fishing mortality rates from these data are quite low.; 
12.7 Comments on assessments 
Long term estimates of fishing mortality based on catch curve analysis as well as pseudo-cohort analysis si.Jg.gest that 
catches during the recent period of the fishery have generated low le veis ofF possibly as low as, or lower than M. These 
results are representative at !east for the stock components in the areas investigated (ICES Sub'areas VI and VII). The 
lack of contras! in the commercial catch rates indicate that the stock is stable and that the removals from the stock are 
possibly too low to affect any appreciable change in stock size given the above observations on fishing mortality. This is 
supported, in part, by the relative! y constant pattern in the length composition data of the commercial catches (and the 
stock) which-may 'indicate that- current catch levels have little negative effect on size structure of the resource;: on the 
other· hand·, ·significant Changes in some stocks are often requifed befare the latter changes become especially evident. It 
should be noted also that the distribution of the species extends beyond the depths normally associated with cmnmercial 
fisheries and the assessment of the stock, in fact, could be viewed as conservative. 
12.8 Management considerations 
Although the assessment of roundnose grenadier is based on quite limited data and analyses, it is likely, nevertheless, 
that Fcurrent is at or below Fpa and Bcurrent is ab~ve Bpa ·considering the proposed precautionary approach reference points. 
This assessment, however, is only reflective of-events occurring in Sub-areas VI and VII for which the data have been 
provided. 
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Table 12.1 Roundnose Grenadier. Study Group estimates of landings (tennes). 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) l and Il 
Year .oenmark ._France FRGermany Norway Russia/USSR GOR TOTAL 
1988 
1989 3 2 16 3 24 
1990 26 2 12 3 43 
1991 39 3 28 70 
1992 11 o 29 41 
1993 33 o 2 35 
1994 3 12 15 
1995 n/a o 
1996 1 1 
1997. 100 100 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) Ill and IV 
Year Den mark France FRGermany Norway Sweden UK(Scot) TOTAL 
1988 612 1 5 618 
1989 884 164 1 1 2 1052 
1990 785 462 2 280 2 1531 
1991 1214 538 4 304 10 2070 
1992 2856 421 211 755 4 4247 
1993 1591 218 4 55 1868 
1994 1910 14 2 42 1968 
1995 2227 n/a 1 15 2244 
1996 1174 6 5 1185 
1997. 124 10 134 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) Va 
Year Faroes lceland*** TOTAL 
1988 2 2 
1989 2 2 4 
1990 7 7 
1991 48 48 
1992 210 210 
1993 276 276 
1994 210 210 
1995 o 398 398 
1996 139 140 
199r o 183 183 
"'** includes other grenadiers 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) Vb 
Year Faroes France Norway FRGermany Russia/USSR TOTAL 
1988 1 1 
1989 20 166 5 52 243 
1990 75 1129 4 1208 
1991 22 1394 7 1 1424 
1992 551 1480 1 6 2038 
1993 339 345(1) 14 698 
1994 286 211(1) 1 498 
1995 405 464(1) 869 
1996 93 479(1) 2 574 
1997. 53 (2) 53 
(1) lncludes Va (2) lncluded in VI and VIl 
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Table 12.1 ( continued) 
ROUNDNOSE GRENADIER (Coryphaenoides rupestris) XIV 
Country Faroes =RGenTian~ Greenland lee land*** Norway UK (EW) UK (Scot) TOTAL 
1988 45 7 52 
1989 3 42 45 
1990 45 47 
1991 23 4 2 29 
1992 19 4 6 31 
1993 4 18 4 26 
1994 10 5 15 
1995 o 13 14 27 
1996 o 6 19 25 
1997' 6 34 12 11 63 
*"* includes other grenadiers 
Table 12.2 Coryphaenoides rupestris :catch, effort and cpue of a French fleet of strie! deep-water trawlers from 1992 to 
1996 in ICES sub-area V, VI and VII. 
Fleet Fleet Fleet Fleet Fleet . Fleet 
ICES div. Year catch Catch effort cpue Catch effort cpue 
total · France Relevant Relevant Relevant total total total 
V 92 2248 1480 666 1889 353 670. 2321 289 
V 93 974 345 328 987 332 328 1137 288 
V 94 718 211 198 822 241 207 1288 161 
V 95 1197 464 451 1447 312 461 1992 231 
V 96 710 479 480 1703 282 479 2053 233 
VI 92 6825 6465 1357 5835 233 1436 8373 172 
VI 93 6681 6416 1731 6692 259 1801 9088 198 
VI .94 5941 5901 1291 6055 213 1377 9222 149 
VI 95 6452 6309 1791 7999 224 1839 10129 182 
VI 96 5908 5752 1538 9577 161 1581 11244 141 
VIl 92 1556 1556 988 7148 138 1050 8882 118 
VIl 93 2471 2471 985 5077 194 991 5666 175 
VIl 94 1922 1922 970 5973 162 1006 7695 131 
VIl 95 1293 1293 857 5269 163 889 6401 139 
VIl 96 1047 1047 547 3756 146 563 4042 139 
Combined 92 10629 9501 3011 14872 202 3156 19576 161 
Combined 93 10126 9232 3044 12756 239 3120 15891 196 
Combined 94 8581 8034 245.9 12850 191 2590 18205 142 
Combined 95 ·8942 ·8066 3099 14715 211 3189 18522 172 
Combined 96 7665 7278 2565 15036 171 2623 17339 151 
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Table_l2.3 Length distribution per year of the French landings of roundnose grenadier (numbers in Thousands) 
Pre anal fin 
lenoth (cm) 1990 1991 1992 1993 1994 1995 1996 1997 
lO 
10.5 . 
ll 
11.5 14 
12 54 
12.5 68 19 15 
13 175 30 
13.5 23 40 217 55 60 
14 20 71 273 99 343 
14.5 33 89 176 286 185 104 
15 ll 12 47 261 136 515 364 522 
15.5 ll 23 12 332 209 468 277 522 
16 19 32 127 313 340 407 650 567 
16.5 33 139 92 345 474 621 470 313 
17 103 229 294 639 556 531 608 746 
17.5 149 264 319 475 570 399 473 432 
18 164 297 524 696 579 517 645 701 
18.5 318 415 453 556 443 486 512 418 
19 336 493 494 575 515 420 540 388 
-19.5 263 449 423 511 385 268 471 328 
20 359 588 532 529 452 349 420 507 
- 20.5 376 493 638 441 400 182 354 283 
21 555 . 649 405 336 422 199 380 388 
21.5 373 532 335 240 221 139 188 149 
22 459 473 469 274 154 70 134 268 
22.5 257 481 223 34 83 14 72 104 
.. 23 387 387 296 83 55 27 59 75 
23.5 245 248 235 59 33 36 45 
24 127 250 173 21 16 63 15 
24.5 154 lO l 85 16 27 14 16 30 
25 135 36 43 lO ll 27 30 
25.5 14 25 32 13 
26 14 16 lO 
26.5 26 20 
27 lO ll 
27.5 12 
28 
28.5 
29 
29.5 
l 30 
Total 4873 6674 6299 6891 6380 6713 7129 7381 
-
. 
1990 - 1991 '1992 1993 1994 1995 1996- 1997 
To tal number 4,873 6,674 6,299 6,891 6,380 6,713 7,129 7,381 
To tal weight (T) 5403 7341 6462 6404 
Meanweight 1.108 1.099 1.026 0.929 
Mean length 20.98 20.53 20.15 18.56 18.46 17.10 18.16 17.93 
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Table 12.4 Age dislribution per year of the French landings of roundnose grenadier (numbers in Thousands) · 
Aae 1990 1991 1992 1993 .1994 1995 1996 1997 
3 l 4 l l 
4 
5 
6 
7 
8 
9 l 
lO 
Il 6 l l 
12 l lO 2 5 
13 6 4 19 5 lO 
14 l 2 13 16 48 23 31 
15 4 9 Il 34 34 86 46 60 
16 l 4 4 24 25 96 41 60 
17 23 45 53 116 122 209 159 183 
18 53 93 Ill 237 223 391 301 367 
19 95 158 175 332 304 453 375 434 
20 . 169. 245 261 393 365 454 421 458 
21 ISO l 290 302 501 476 589 562 581 
22 206 306 322 468 448 551 508 512 
23 284 432 427 557 515 547 571 598 
24 393 528 515 589 544 530 610 597 
25 293 405 387 438 407 379 444 451 
26 291 420 398 447 410 389 426 455 
27 327 462 403 390 360 305 366 367 
28 308 435 429 462 437 400 470 451 
29 268 366 331 254 220 195 274 269 
30 289 374 349 300 262 195 266 252 
31 297 400 347 279 249 188 279 271 
32 138. 206 197 211 197 171 207 195 
33 240 247 220 169 145 114 169 146 
34 214 293 242 187 170 120 172 177 
35 143 176 159 130 115 77 116 124 
36 109 115 92 58 58 44 56 58 
37 109 103 114 69 78 37 69 63 
38 78 99 91 24 li 2 Il 14 
39 42 49 47 35 32 17 29 30 
40 78 95 71 32 29 12 26 32 
41 25 44 34 35 33 26 33 37 
42 22 27 24 18 19 9 17 16 
43 83 90 72 35 26 16 25 29 
44 27 53 38 12 IQ 6 20 12 
45 37 58 44 29 28 16 25 25 
46 26 26 20 6 4 2 4 5 
60 Il 20 9 l 3 l 3 4 
Total 4861 6674 6299 6891 6380 6713 7129 7381 
19.90 1991 1992 1993 1994 1995 1996 1997 
To tal number 4.861 6.674 6.299 6.891 6.380 6.713 7.129 7.381 
Totalweight (l) 5403 7341 6462 6404 
Meanwelaht 1.108 1.099 1.026 0.929 
~ 
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Table 12.5. List of information available* on roundnose grenadier 
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Table 12.6 Roundnose grenadier growth, maturity and fecundity parameters and sources of information 
ICESarea K 
Via 
Va 
VI 0.101 (0.013) F 
0.128 (0.018) M 
Ill a 0.100(0.14)F 
0.105 (0.13) M 
Via 
VI+VII 0.049 (0.007) F 
VI+VII 0.029 (0.008) M 
VI+VII 0.03(0.006) 
VI+VII 0.06 (0.005) 
PAL= Pre anus length 
PAFL = Pre anal-fin length 
HL= Head length 
to 
0.803 (0.41) F 
0.654 (0.457) M 
-0.9 (0.8) F 
-1.5 (0.8) M 
-1.047 (0.09) F 
-5.742(1.716) M 
-3.076 (0.98) 
-2.41 (0.59) 
95% Cl in brackets 
Linf Lenath at rilaturitv AQe at maturitv Fecunditv 
12 cm PAL approx 7 y 
M: 15.0 Pal F: 17.8 PAL M: 14F: 16 
19.5 (PAL) (0.6) F M: 10 cm PAL M:8-10y 11,083-55, 175(63-95 cm TL) 
15.5 (PAL) (0.4) M F: 12 cm PAL F: 9-11 y 
18.1 (PAFL) (0.4) F M: 8.5 cm PAFL M:8y 
14.7 (PAFL) (0.3) M F: 11cm PAFL F:10 y 
F: approx 50 TL 1 O, 792 - 63,358 (75-1 05 cm TL 
24.89 (PAFL) (1.10) F 
26.96(PAFL) (3.98) M 
21.89 (HL) (98) 
17.02 (HL) (0.52) . 
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Source 
Charuau et at. (1992) 
MagnUsson & MagnUsson (1995) 
Kelly et al ( 1996) Kelly et al. (1997) 
Bergstad (1990) 
Gordon (1978) 
2nd FAIR report (unpublished) 
Final EU Report to DGXIV contraC:t 94/017 
_:_ . 
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Table 12.7 Maturity ogives for roundnose grenadier by pre anal fin lengths and age 
Irish data Sub area VI Russian data sub area XII (Anon 1996) 
PAF length Male ogive Female ogive Age female OQive 
3 0.00 0.00 1 0.00 
3 0.00 0.00 2 0.00 
3 0.02 0.00 3 0.00 
5 0.10 0.00 4 0.00 
6 0.17 0.00 5 0.00 
7 0.26 0.01 6 0.00 
8 0.36 0.03 7 0.06 
9 0.48 0.08 8 0.14 
10 0.60 0.16 9 0.19 
11 0.71 0.28 10 0.27 
12 0.80 0.43 11 0.44 
13 0.87 0.60 12 0.48 
14 0.93 0.75 13 0.56 
15 0.96 0.86 14 0.63 
16 0.98 0.93 15 0.70 
17 0.99 0.97 16 0.75 
18 1.00 0.99 17 0.79 
19 1.00 1.00 18 0.83 
20 1.00 1.00 19 0.88 
21 1.00 1.00 20 0.91 
22 1.00 1.00 21 0.96 
23 1.00 1.00 22 0.99 
24 1.00 1.00 23 1.00 
25 1.00 1.00 24 1.00 
26 1.00 1.00 
27 1.00 1.00 
28 1.00 1.00 
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Figure 12:2 Residual plots of expected and observed catch and population numbers over time. 
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Figure 12.4. Length weight relationships from six different datasets. 
* : pre-anus Jength instead of pre-anal fin Jength. 
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Figure 12.5 Age composition in the catches of Coryphaenoides rupestris by French trawlers in 1996. 
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Figure 12.6. Age composition in the catches of Coryphaenoides rupestris by French trawlers in 1997. 
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Coryphaenoides rupestris : pseudo-cohort analysis, 1996. F at age. M=.1 
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Figure 12.7 Pseudo-cohort analysis of 1996 age composition of the catches: F profile at M=O.l. 
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Figure 12.8 Pseudo-cohort anal y sis of'l997 age composition of the catches : F profile at M=O.l. 
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13 BLACKSCABBARDFISH (APHA,NOPU$ CARJJO) 
13.1 Catch trends 
Table 13.1 · shows ·the landings data for Aphanopus carbo by ICES Sub-areas as reported to ICES or as reported to the 
Study Group. 
Only landings of France in Sub-areas VI and VII and Portugal in Division !Xa reach more than 1,000 t. 
Portuguese landings fluctuate around 4000 t, showing no clear trend. French landings rose until 1993, when the fishery 
was becoming established, and stabilise after this year. 
13.2 Stock structure 
No information is available on stock structure. Nevertheless, the absence of adult fish to the West of British Isles 
suggests this area is a feeding area of pre-adult fish which belong to a population whose other stages are distributed 
elsewhere. 
13.3 Commercial catch-effort 
Catch -effort data are available from the Portuguese longline fishery at Sesimbra for the years 1984 to 1992 in Division 
IXa (Table 13.2) 
Catch-effort data are also available for French trawl fleet in Sub-area VI from 1992 to 1996 (Table 13.3). 
13.4 Length and Age compositions and mean weights at age 
Portuguese l~ngth composition data are available for Sub-area IX (Table 13.4: from Martins et al., 1994 ). 
The data shows stable length distribution patteriiS over the years, with mo dal lengths rang ing from l 00 cm ( 1993) to 
112 cm (1984). The maximum length observed was 136 cm in 1990: The same data also indicates that fish smaller than 
80 cm were present in the commerciallandings in a very low quantity, not achieving l % of the total catch. 
Length composition from Icelandic research vessels shows a modallength of 103-105 cm both for 1995 and 1997 data. 
The analysis of the same data by sex shows that modallength is larger for females (106 cm) than for males (102 cm). 
Length composition from French research vessel survey in Hebrides Terrace (Sub-area VI) in 1996 shows modallengths 
at 95, 97 and 102 cm (Table 13.5). 
13.5 Biological parameters 
Growth parameters were estimated from Portuguese length frequency data and were as follows (Martins et al., 1989): 
Linf = 145 cm . 
K = 0.11 
The following length weight relationship was derived from the application of the allometric equation from laboratory 
sarnples collected at Sesimbra harbour (Martins, 1989) 
W= 0.000376 * L3·21 
weightin kg 
length in cm 
number offish = 1042 
length range 66-132 cm 
correlation coefficient = 0.7020 
Another length-weight relationship was obtained from samples collected in a French research survey conducted in 1996 
at Hebrides Terrace (Lorance, pers.com.): 
W = 5.97*10.5*L3.676; length range 69-120cm 
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From Icelandic research surveys data it was possible to establish a maturity bgive for b6th males and females. 
The July 1996 French research survey only caught immature individuals. 
The analysis of monthly frequency distribution of mature individuals per length class from samples collected; at 
Sesimbra harbour from December 1987 to May 1989 shows that the majority of females sampled were not mature 
(75 %) and males were mature (74 %). This could indicate a different age of first maturity since the mean totallength do 
not differ between sexes (females 107 cm; males 104 cm). 
13.6 Assessment 
Division IXa 
Assessment analysis has been carried out in Division !Xa where there is data from a Portuguese longline fishery in deep 
water off Sesimbra. The most recent assessment was in 1994 (Martins et al., 1994). 
Length based catch curves and length cohort analysis indicate that Z is around 0.7. Natura! mortality was calculated 
using Pauly's empiric forrnula relating M with growth parameters and mean ambient temperatures, and is estimated at 
0.17. This gives a F of0.53. 
Estimates of yield per recruit were performed for different levels of fishing mortality (F) and the y have provided a flat-
topped shaped curve. Yield corresponding to FO.! was adopted deri ving a value ofF el ose to the current leve! offishing 
mortality. This result suggests that it is advisable to manage this fishery by keeping the present leve! of fishing effort. 
Sub-area VI 
An attempt was made to fit a modified DeLury constant recruitment model to total international catch data and French 
trawl CPUE data for 1992 to 1996. 
Although the overall fit was good (R2=0.9) and the residuals were reasonably well behaved, the results appear unreliahle 
and depend heavily on the. choice of proportionality between initial and virgin biomass. Estimates of fina) population 
biomass are not realistic given that the total international catch in 1996 was around 3000 t. . ,. 
Initial K=Carrying q r Final 
proportion capacity popn 
(tonnes) (tonnes) 
0.25 27559 8.11E-05 -22.371 o 
0.35 13605 7.09E-05 0.86 3 
0.45 13435 6.31E-05 0.87 171 
0.55 12952 4.81E-05 0.89 652 
0.65 12503 3.93E-05 0.90 li OI 
0.75 12221 3.53E-05 0.90 1383 
0.85 ll951 3.21E-05 0.90 1653 
0.95 ll693 2.96E-05 0.91 1912 
Although the data do exhibit con trast these results may simply reflect the fact that the time-series is too short for this 
type of analysis. 
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~ Table 13.1 Black Scabbardfish. Study Group estimates of landings (tennes). 
BLACK SCABBARDFISH (Aphanopus carbo) Ill and IV 
Year France Germany UK(Scot) TOTAL 
1988 2 2 
1989 o o 
1990 57 57 
1991 o o 
1992 o o 
1993 o o 
1994 13 3 16 
1995 2 2 
1996 3 1 4 
1997* 2 2 
BLACK SCABBARDFISH (Aphanopus carbo) Va 
Year lee land TOTAL 
1988 o 
1989 o 
1990 o 
1991 o 
1992 o 
1993 o o 
1994 1 1 
1995 + + 
1996 o o 
1997* 1 1 
BLACK SCABBARDFISH (Aphanopus carbo) Vb 
Year Faroes France Germany TOTAL 
1988 
1989 166 166 
1990 12 407 419 
1991 1 151 152 
1992 4 29 33 
1993 202 76 9 287 
1994 114 45 1 160 
1995 249 175 424 
1996 57 129 186 
1997* 18 (1) 18 
(1) included in VI and VIl 
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Table 13.1 (Continued) 
BLACK SCABBARDFISH (Aphanopus carbo) VI and VIl 
Year Faroes France Germany Ire land 
1988 
1989 46 108 
1990 1060 
1991 2759 
1992 3 3433 
1993 62 3411 48 8 
1994 3050 46 3 
1995 3257 3 
1996 3650 2 
1997* 3 3362(1) 
(1) including V 
BLACK SCABBARDFISH (Aphanopus carbo) VIll and IX 
Year France 
1988 
1989 
1990 o 
1991 1 
1992 o 
1993 o 
1994 o 
1995 
1996 126 
1997* 
Portugal 
3385 
3553 
3330 
3995 
4427 
4520 
3429 
4272 
3686 
3350 
Spain TOTAL 
3385 
3553 
3330 
3996 
4427 
4520 
3429 
4272 
3 3815 
o 3350 
BLACK SCABBARDFISH (Aphanopus carbo) X 
Country 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
Faroes Portugal 
166 
370 
2 
3 
11 o 
3 o 
TOTAL 
166 
370 
2 
o 
3 
11 
3 
--------------
Spain UK (Scot) UK(EWNI) 
2 
18 
36 1 
1 234 2 
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l 
: 
l 
l 
l 
l 
l 
TOTAL 
l 
154 l 
1(160 l 
2759 l 
! 
3436 
3529 
31(11 
3278 
3689 
3602 
: Table 13.1 (Contlnued) 
BLACK SCABBARDFISH (Aphanopus carbo) XII 
Year Fa:roes France Germany Spain TOTAL 
19a8 
1989 
1990 
1991 
1992 512 512 
1993 1051 93 1144 
1994 779 45 824 
1995 301# 301 
1996 187 4 253 191 
1997* 102 98 102 
# inbludes Vlb Hatten Bank 
• preliminary 
. TABLE 13.2 Catch- effort data for Portuguese longline fishery for black scabbardfish from 1984 - 1992 in Sub-area 
IX a 
Year Haul N. ofboats 1/boat kg/ha ul 
1984 1085 15 26.9 372.4 
1985 1546 23 34.6 514.6 
1986 2831 28 61.5 608.6 
1987 2541 23 105.2 952.2 
1988 2346 27 96.1 1106.2 
1989 2773 27 93.1 906.7 
1990 3220 27 94.5 792.0 
1991 2516 28 88.5 985.0 
1992 1843 27 84.6 1238.7 
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Table 13.3. Aphanopus carbo : catch, effort and cpue of a French !leet of strie! deep-water trawlers fr9m 1992 to ];996 :. 
in ICES sub-area V, VI and VII. 
. . . 
.. · . 
Fleet Fleet Fleet Fleet Fleet Fleet 
ICES div. Year catch Catch effort cp~e Catch effort cpue 
total France Relevant Relevant Relevant total total total 
V 92 33 101 86 458 187.7729 99 2321 42:65403 
V 93 287 75 62 311 199.3569 73 1137 64.20405 
V 94 160 45 45 314 143.3121 44 1288 34:16149 
V 95 424 175 146 549 265.9381 175 1992 87c85141 
V 96 186 129 130 984 132.1138 128 2053 62o34778 
VI 92 3111 3111 1487 4808 309.2762 1537 8373 183.5662 
VI 93 3045 2945 1195 4679 255.3965 1312 9088 144.3662 
VI 94 2427 2388 1186 6049 196.0655 1262 9222 136.8467 
VI 95 2633 2616 608 5301 114.6953 722 10129 71.28048 
VI 96 3024 2992 878 7686 114.2337 947 11244 84.2227 
VIl 92 322 322 74 879 84.18658 204 8882 22.9678 
VIl 93 484 468 159 1296 122.6852 229 5666 40.41652 
VIl 94 673 662 268 1952 137.2951 358 7695 46.52372 
VIl 95 645 641 352 2924 120.383 425 6401 66.39588 
VIl 96 665 658 341 2973 114.699 368 4042 91.04404 
Combined 92 3466 3534 1647 6145 268.0228 1840 19576 93.99264 
Combined 93 3816 3488 1416 6286 225.2625 1614 15891 101.5669 
Combined 94 3260 3095 1499 8315 180.2766 1664 18205 91.40346 
Combined 95 3702 3432 1106 8774 126.0543 1322 18522 71.37458 
Combined 96 3875 3779 1349 11643 115.8636 1443 17339 83.22279 
. 
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Table 13.4. (from Martins et a/.,1994 
Length frequency distribution of the Sesimbra landings of Aphanopus car bo for 1988-1993 
Length 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
el ass 
70 o o o o o o o o o o 
72 286 o o o o o o o o o 
74 o o o o o o o o o o 
76 o o o o o o o o o o 
78 o o o o 246 o o o o o 
80 o o o 146 283 o o o o o 
82 148 o o 223 228 216 o o o o 
84 419 o o 119 681 995 265 591 o o 
86 1134 o o 717 966 2016 o 530 2724· 2878 
88 1412 719 308 4999 5672 2083 o 1386 4501 4755 
90 4802 2377 2726 10513 14799 6667 7125 7824 20561 53653 
92 9441 3779 5605 24546 26875 15189 17361 16019 43667 65645 
94 10236 11716 17207 38976 45695 32038 21995 31812 70378 '121947 
96 19520 16397 26856 62968 69407 54097 32034 39498 94387 133023 
98 15251 17086 48547 105251 109362 89963 71405 79704 119808 138209 
100 17567 32971 77473 124879 150440 154349 132295 153686 276213 382469 
102 24208 33528 101913 158778 158088 220568 191922 235767 285518 374890 
104 33573 51297 120403 213019 218458 278578 252426 329317 376000 371836 
106 40615 50922 142819 226228 224834 255247 258088 394202 354342 315739 
108 30401 45310 151992 238561 243041 304372 294988 406982 340853 311759 
li O 40157 66279 158548 162343 172565 224508 233997 292751 281894 255455 
ll2 40430 54136 135100 . 145927 129770 189701 195054 248292 200314 186789 
114 30369 49449 1023.98 . 96822 . 99906 132350 156393 167994 203631' 182910 
II6 17871 34618 85451 81843 82080 86335 105481 110928 1031l9 89709 
118 9335 23491 46039 57036 56886 65144 88841 95427 70049 84076 
120+ 22133 41100 87241 68294 69311 21625 28360 25263 31710 29364 
Total 369308 535174 1310629 1822188 1879493 2136041 2088030 2637973 2879669 31051Qt 
Weight 613400 947000 2240800 259300 2602200 3472644 3274068 3977963 4389044 4512552 
(kg) 
Mean 1661 1770 1710 1423 1385 1626 1568 1508 1524 1453 
weight 
- (g) .., 
.... 
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Table 13.5. Length distribution by depth of Aphanopus carbo caught during French survey on Hebrides Terrace in July 
1996 
250 m interval depth strata 
Length (cm) 750 1000 1250 1500 1750 Total 
69 o l o o o l 
70 o l o o o l 
71 o l o o o l 
72 o l o o o l 
73 o l o o o l 
74 o l o o o l 
75 o l o o o l 
76 o 3 o o o 3 
77 o o o o o o 
78 o l o o o 4 
79 o 2 o o o 2 
80 o o l o o l 
81 o l o o o l 
82 o l o o o 2 
83 o 2 l o o 4 
84 o 3 o o o 4 
85 o 2 o o o 4 
86 o 7 o o . o 9 
87 o l 3 o o 4 
88 o 5 8 o o 15 
89 o 6 2 o o 9 
90 o 14 2 o o 17 
91 o 5 7 o o 14 
92 o 6 7 o o 15 
93 o 7 7 l o 20 
94 o 7 2 l o 13 
95 o 6 15 o o 25 
96 o 3 6 o o 12 
97 o 3 20 o o 24 
98 o 3 8 l o 16 
99 o 2 l 2 o 10 
100 o l 20 2 o 27 
101 o 3 16 2 o 28 
102 o 3 23 o o 30 
103 l 2 15 3 l 25 
104 o 3 10 o o 14 
105 o 3 12 2 o 19 
106 o o 14 l o 15 
107 l 2 5 l l lO 
108 o o 9 o o 9 
109 o o 5 l o 8 
IlO o o 7 2 o 10 
Ill o o 2 l o 4 
112 o 2 7 o o 9 
113 o o l l o 4 
114 o o o o o o 
115 o o o o l 2 
116 o o o o o o 
117 o l o o o 2 
118 o o o o o o 
119 o o o o o o 
·• 120 o o l o o ·. l 
Total 2 . 117 238 21 3 453 
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14 RED (=BLACKSPOT) SEABREAM (PAGELLUS BOGARA VEO) 
14.1 Cat.ch trends 
Table 14.1 shows the landings data for red (blackspot) seabream. Page/lus bogara~eo, by ICES Sub-areas as reported to 
ICES or as reported to the Study Group. No data on discards have been presented to the Study Group. · 
Landings in the Sub-areas VI, VII and VIII, available from 1988 onwards, tend to decline more or less continuously 
year by year in all Sub-areas. Landings from France, Portugal, Spain and UK started to decline in the mid-:-1970s, ~fter 
peaking at more than 24 thpusand tons in 1974. In the recent years, they have fallen from more than 460 tin 1989 to 75 t 
in 1996. The preliminary data for 1997 (33 t) suggest that the decline is continuing. Most of the catches are taken by the 
longliner fleet, but trawlers also occasionally land red seabream. Catchesof all countries (except for Ireland in Sub-area 
VI-VII and for Portugal in Sub-area VIII) have declined. 
Most of the catches in Sub-area IX are made by the longliner fleet. Portuguese landings data are available from 1988 
and Spanish data from 1993 onwards. The maximum catch \vas obtained in 1994 (1004 t) and minimum in 1995 (713 t). 
Data for 1997 (700 t) are not yet complete. There are signs of decreasing tendency in the landings during the rather short 
period when the statistics from both countries were available .. 
Landings data in Sub-area X (Azorean region) are available from 1988 onwards. Catches have ranged from 637 t (in 
1988) to 1096 t (in 1996). Data on 1997 (813 t) are not yet complete. No clear tendency is apparent in the catches of this 
Sub-area in recent years. All catches are obtained by the Azorean fleet, which are mainly longliners. 
In Sul>-area XII, landings data are available from only one year (1994). They amount to 75 t. 
14.2 Stock identity 
Information on red (blackspot) seabream, P. bogaraveo, has been split into three different components as in the 1996 
Report (ICES C.M.I996/Assess:8). 
- P. bogaraveo in Sub-areas VI, VII and VIII 
-P. bogaraveo in Sub-area IX 
-P. bogaraveo in Sub-area X (Azorean region) 
This separation does not presuppose that there are of three different stocks of P. bogaraveo but it offers a way of 
recording the available information in some sort of order. In fact, the inter-relationships of the red seabream from the 
Sub-areas VI, VII, VIII and the northern part of Division IXa, and their migratory movements in these sea areas have 
been confirmed in the past by tagging methods (Gueguen, 1974; ICES, C.M.I996/Assess:8). Studies on possible links 
between red seabream of the Azorean region with the southern Sub-area IX, Sahara Bank and Sub-areas VI-VII-VIII 
and the northern part ofDivision IXa have not yet been carried out. 
14.3 Commercial CPUE and Research Surveys 
No data are available on commercial CPUEs. 
In the spring of 1995 the University of the Azores carried out an longline survey, to obtain estimates of relative 
abundance for several demersal and deep-sea exploited fish species, mainly red sea bream, in the Azorean region 
(Menezes, 1996). The results on red seabream abundance, length frequency distributions and demersal and deep-sea 
communities by stratum, geographical area and depth were presented to the 1996 Study Group (ICES, 
C.M.I996/Assess:8). 
14.4 Length and Age compositions 
No new data since 1996 were available to the Study Group in relation to Sub-area X. In that year length and age 
compositions of the catches in this area were presented over the period 1983-1993 (ICES, C.M.I996/Assess:8), Krug, 
1995; da Silva and G. Menezes, W.D.I996). No data on length and age compositions in the other Sub-areas have been 
presented to the Study Group. 
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14.5 Biological parameters 
No new biological parameters on length-weight relationship, length and age at 50% maturity, spawning season, Mpth 
distribution and others biological items from Sub-area X (Azorean region) and from Sub-areas VI-VII and VIII have 
been presented since the 1996 Report (ICES, C.M.I996/Assess:8). 
14.6 Assessment 
No new assessment was attempted by the Study Group due to the lack of basic data. In 1996 the Study Group presented 
the results of the assessment carried out onthe Pagf/lus bogaraveo in Sub-area X by Krug (1995), althotigh Same 
concerns were express·ect by the Study Group in their report. · 
14.7 Biological reference points 
As no assessment was carried out by the Study Group, no biologjcal reference points have been considered. 
14.8 Comments on assessment 
No comments because no assessment. 
14.9 Management considerations 
In relation to Sub-areas VI, VII and VIII, there have for man y years been no directed fisheries on Pagellus bogaraveo 
due to the very low yields obtained since the 1980s. Therefore most of the catches must be considered as very 
occasional bycatches of the fleet, mainly longliners, which is targeting other demersal species. For this reason, in spile of 
the apparent "collapse" of this traditional fishery, no spee i al management considerations can be suggested. 
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~ Table 14.1 Study Group estimates of landings (lon nes). 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) VI and VIl 
Year France lreland Spain UK (EW) JK (C. Isles TOTAL 
1988 52 o 47 153 o 252 
1989 44 o 69 76 o 189 
1990 22 3 73 36 o 134 
1991 13 10 30 56 14 123 
1992 6 16 18 o o 40 
1993 5 7 10 o o 22 
1994 n/a o 9 o 1 10 
1995 n/a 3 5 o o 8 
1996 n/a 8 24 1 o 33 
1997* n/a 24 24 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) Vill 
Year France Portugal Spain JK (Englanc TOTAL 
1988 37 1 91 9 138 
1989 31 o 234 7 272 
1990 15 2 280 17 314 
1991 10 1 124 o 135 
1992 5 o 119 o 124 
1993 3 5 172 o 180 
1994 n/a 27 131 o 158 
1995 n/a 8 110 o 118 
1996 n/a 19 23 o 42 
1997* n/a 9 9 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) IX 
Year Portugal Spain TOTAL 
1988 370 370 
1989 260 260 
1990 166 166 
1991 109 109 
1992 166 166 
1993 235 765 1000 
1994 150 854 1004 
1995 204 509 713 
1996 209 659 868 
1997* 184 516 700 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) X 
Year Portugal TOTAL 
1988 637 637 
1989 924 924 
1990 889 889 
1991 874 874 
1992 1110 1110 
1993 829 829 
1994 983 983 
1995 1096 1096 
1996 1036 1036 
1997* 813 813 
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Table 14.1 (continued) 
RED (=BLACKSPOT) SEABREAM (Pagellus bogaraveo) XII 
Year Latvia TOTAL 
1988 o 
1989 o 
1990 o 
1991 o l "i 
1992 o ! 
1993 o 
1994 75 75 
1995 o 
1996 o 
1997' o 
• Preliminary 
l 
132 
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15 . GREATER FORKBEARD (PHYCJS BLENNOIDES) 
15.1 Introduction 
The greater fork-beard (Phycis blennoides Brunnieh, 1768) is a .gadoid fish whieh is widely distributed in the north~ 
eastern Atlantic from Norway and Iceland to Cape Blanc in West Africa and the Mediterranean (Svetovidov. 1986; 
Cohen et al., 1990).1t is distributed along the continental shelf and slope in depths ranging between 60m and 800ni, but 
recent observations on board of commercial longliners and research surveys extend the depth range to below 1000 m 
(Stefanescu·er al, 1992a). 
Phycis blennoides may be eonsidered as a byeatch species in the traditional demersal trawl and longline fisheries for 
different target species (hake, megrim, monkfish, !ing, blue !ing etc.). 
The information has been spiit into four different eomponents according to the importance of the eatehes and the 
geographieal distribution: 
Greater forkbeard in Sub-areas l, Il, Ill, IV, and V. 
Greaterforkbeard in Sub-areas VI, VII and XII(Hatton Bank). 
Greater forkbeard in Sub-areas VIII and IX. 
Greater forkbeard in Sub'areas X (Azorean region) 
This separationdoes not presume the existenee offour different stocks of P. blennoides 
15.2 Catch trends 
The landings of Phycis blennoides by ICES Sub-areas as reported to ICES or as reported to the Study Group are given 
in Table 15.1 
In Sub-areas I, Il, Ill, IV and V the smalllandings registered mainly by Norway have drastically declined since 1993. 
In Sub-are.as VI,and VII the landings decreased from about 1900t in 1988 to about half that leve! in 1993. The reasons 
for tliis is. the Jack of French landings' data and the decline in Spanish data to about half of the landings reeorded in 
1988. In reeent years the landings have increased up to 3600 t in 1996, mainly due to the increase in the UK and Spanish 
landings. The ehanges in the landings probably represents a ehange in target speeies rather than variations in the 
abundanee of P. blennoides. 
In Sub-areas VIII and IX the bulk of the landings are Spanish and have inereased from 81 t in 1988 to 456 t in 1996. 
This is probably because of the start (Jf a longlinedirected deep-water fishery. 
In the Sub-area X (Azorean region) landings by Portugal have declined from peak levels of 135 t in 1994 to 45 t. in 
1996. . . 
15.3 Commercial CPUE and Research surveys 
In Sub-area VI all the CPUE data is survey data are from Irish surveys by ehartered commereial vessels in 1993 and 
1995 to 1997. (C. Kelly, personal eommunieation.) 
In Divisions VIlle and !Xa there exist preliminary CPUE data from Spanish researeh surveys from 1995 (FAIR, 1998). 
There are also data froln a research stirvey of RIV "Noruega" (IPIIviAR). Density and biomass estimates were calculated 
in 1994, 1995 and 1997 from the Alentejo area (South west of Portugal) and Algarve area (South of Portugal) (Moura, 
et. al.WD 1998). 
Table 15.2 shows this preliminary information. In Sub-area VI, Divisions VIlle and !Xa (NW of Galieian and SW of 
Portugal) the CPUE and density data indieated an overall downward trend. However in the Division !Xa (S of Portugal) 
the density index increased from 1994 to 1997. All !hese preliminary results have to be interpreted with caution because 
of the scarcity and poor quality of the information. 
15.4 Length and Age composition 
In Sub-area VI, data on length eomposition were obtained for the years 1996 and 1997 from sampling program in 
Scottish ports (FAIR, 1998). The length distribution (Figure 15.1), shows in general way a unimodal distribution, with a 
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length range between 36 and 72 cm and a modal size of around 54 cm. It was observed that the variations in the mean " 
length are related to depth. It is thus likely that variations observed in monthly length frequencies may be a function of 
movements of fishing effort up or down the slopes as well as seasonal movements of fish stocks. (FAIR, 1998). 
Data on the length composition from the Spanish longline directed fishery in Division VIlle is shown in the Figure 15.2. 
The maximum recorded length was 81 cm TL. and the minimum was 17 cm TL.. The high selectivity of this fishery 
results in very small amounts of discards. · 
In the Spanish demersal trawl fishery, P. blennoides is considered as bycatch but it is mostly discarded due to the .small 
length of the specimens caught. The composition of these catches is shown in the Figure 15.3. Generally, all speCimens 
less than 25, cm are discarded. 
In August and September 1996 an experimental fishing survey "EXP96" was carried out on the continental slope of the 
NW of Spain (ICES Division VIlle and Ixa),. b'etween 500 and .1200 m depth (Pineiro et al. 1996). An analysis of the 
lengths by sex in the catches shows a streng segregation by sex (Figure 15.4). Therefore, practically all specimens with 
length smaller than 42 cm were males and all specimens with lengths greater than 47 cm were females. 
250 otoliths of P. blennoides were collected, age-length key by sex elaborated (Table 15.3) and the growth curves by 
sex of P. blennoides (Figure 15.5) were constructed (Casas, W.D. 1998). The mean length corresponding to first year 
(17.3 cm), was calculated from the otoliths collected in the annua! demersal trawls survey "DEM96" carried out bY the 
!.E.O in !CBS Division (VIlle and !Xa), during the months September and October 1996. The age length key is not 
validated, but the length corresponding with the age group l agrees with the length resulting from th!' Bhattacharya 
method applied to the length distribution of P. blennoides caught in "DEM96" (Figure 15.6). 
The growth curves for each sex were adjusted from Marquard't algorithm (Fishparm) and the following estimates for the 
growth parameters were given: 
males: LN = 48.9; 
females: LN = 108; 
K= 0.371: 
K=0.113: 
To= 0.285 
To= -0.0939 
n= 112 
n= 139 
It is important to point out the different models of growth shown by each sex. However the small quantity of males 
greater th~m 46 cm and females less than 40 cm, do not permit an accurate assessment of the existence of 'differ,e~t 
growth models for each sex. .. · 
15.5 Biological parameters 
In the Sub-area VI, length/weight relationship exists (Newton, personalcommunication): 
w,"'"' (gl= o.oo7126 • L3·0"" 
w.,,., (g) = 0.006737 * L3'086 
N=l221 
N=56 
Also there is the preliminary information about age at maturity: 3 and 2 years for males and females respectively. 
In Divjsions VIlle and !Xa Length/weight relationship calculated from EXP96 are: 
male: 
female: 
Total: 
15.6 · Assessment 
W.,w (g)= 0.0214 *L2·703 N=l28: R2= 0.761 
W1ot~ (g)= 0.0075 *L3'015 N=l67: R2= 0.919 
W,"~ (g) =0.0059 *L 3·068 N=310: R2= 0.944 
length range (22-49cm) 
length range (28-8Icm) 
length range (22-8lcm) 
No assessment Was attempted by the Study Group due to the Jack ofthe basic data in all sub-areas. 
15.7 Biological reference.points 
As no assessment was carried out by the study group, no biological reference points have been considered. 
15.8 Comments on Assessment 
No cømment be.cause no as~essment. 
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15.9 Management considerations 
No special management considerations can be suggested because there is ·no-.assessment. Also, the general character of 
this fishery as a bycatch means that CPUE data are unreliable. 
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Table 15.1 Study Group estimates of landings (tonnes) 
------~--··-----~, : l 
' l 
. i 
GREATER FORKBEARD (Phycis blennoides) l and 11 ! 
Year Norway TOTAL 
1988 o o 
1989 o o 
1990 23 23 
1991 39 39 
1992 33 33 
1993 1 1 
1994 o o 
1995 o o 
1996 o o 
1997 o o 
GREATER FORKBEARD (Phycis blennoides) Ill and IV 
Year France Norway UK (EWNI)JK (Scot)(1 TOTAL 
1988 12 o 3 o 15 
1989 12 o o o 12 
1990 18 92 5 o 115 
1991 20 161 o o 181 
1992 13 130 o 2 145 
1993 o 28 o o 28 
1994 1 1 
1995 2 1 3 
1996 1 10 6 17 
1997* o 
(1) lncludes Moridae 
GREATER FORKBEARD (Phycis blennoides) Vb 
Year France Norway TOTAL 
1988 2 o 2 
1989 1 o 1 
1990 10 28 38 
1991 8 44 52 
1992 16 33 49 
1993 o 22 22 
1994 o 
1995 o 
1996 6 6 
1997* o 
GREATER FORKBEARD (Phycis blennoides) VI and VIl 
Year France Ire land Norway Spain UK (EWNI) UK (Scot)(1) TOTAL 
1988 252 o o 1584 62 o 1898 
1989 342 14 o 1446 13 o 1815 
1990 454 o 88 1372 6 1 1921 
1991 476 1 126 953 13 5 1574 
1992 646 4 244 745 o 1 1640 
1993 o o 53 824 o 4 881 
1994 111 1002 o 6 1119 
1995 430 163 722 808 15 2138 
1996 519 154 1428 1434 55 3590 
1997* 119 8 1460 1587 
(1) lncludes Moridae 
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GHEATER FORKBEARD (Phycis blennoides) VIll and IX 
~ 
Year France Portugal Spain TOTAL 
1988 .7 o 74 . 81 
1989 7 o 138 145 
1990 16 o 218 . 234 
1991 18 4 108 130 
1992 9 8 162 179 
1993 o 8 387 395 
1994 o 320 320 
1995 54 o 330 384 
1996 25 2 429 456 
1997* 1 356 357 
GREATER FORKBEARD (Phycis blennoides) X 
Year Portugal TOTAL 
1988 29 29 
1989 42 42 
1990 50 50 
1991 68 68 
1992 81 81 
1993 115 115 
1994 135 135 
1995 71 71 
1996 45 45 
1997* 
GREATER FORKBEARD (Phycis blennoides) XII 
Year Spain TOTAL 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 48 48 
1997* 
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Table 15.2.- Preliminary CPUE data in ICES Sub-area VI and VIIIc-IXa from research surveys 
1993-1997. 
ICES Sub-area VI 
Gear type Year Effort (mins) Weigbt (kg) CPUE (kg/hr) Depth 
rane 
Traw1 1993 11601 3350.74 17.33 201-1043 
Traw1 1995 973 126.34 7.79 740-1230 
Longline* 1995 3061 372.32 7.30 
Traw1 1996 1225 73.30 3.59 760-1007 
Traw1 1997 2345 145.93 3.73 615-1150 
Longline* 1997 10220 457.12 2.68 353-1178 
*Longline catches are not normalised for number of hooks 
I CES Sub-area VIlle and IXa 
Gear type Year Effort (mins) Weight (kg) CPUE (kg/hr) Depth 
rane 
Trawl 1994 180 9895 3.30 
Traw1 1995 300 14175 2.84 
Traw1 1996 330 8439 1.53 
ALENTEJO (South west of Portugal) 
Year N. hauls Area s.d. d.f. Density Biomass Biomass 80% 
(k~SNM) (tonnes) Conf. Interval 
1994 28 585 30.31 4 183.84 107.55 80-135 
1995 30 599 25.62 4 180.66 108.22 85-132 
1997 20 331 10.79 3 105.08 34.82 29-41 
s.d. standard deviation of the mean; d.f. de gre es of freedom 
Algarve (South of Portugal) 
Year N. hauls Area s.d. d.f. Density Biomass Biomass80% 
(k~SNM) (tonnes) Conf. Interval 
1994 68 1226 9.20 4 73.48 90.09 73-107 
1995 58 1564 6.99 8 89.43 139.90 125-155 
1997 50 1390 12.56 5 114.64 159.37 133-185 
s.d. standard deviation of the mean; d.f. degrees of freedom 
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Table 15.3.- Phycis blennoides age-length keys from otoliths collected in ICES Division VIIIc-IXa in 
summer 199.6. 
MALES 
Length/age 2 3 4 5 6 7 8 9 10 Il Total 
22-24 2 2 
25-27 2 2 
28-30 5 7 12 
31-33 4 12 2 18 
34-36 l 18 15 34 
37-39 l 17 18 
40-42 2 lO 7 19 
43-45 l 2 l 4 
46-48 l 
49-51 l 
61-63 l 
Total 14 40 45 Il l 112 
M ean' length 28.6 33.5 37.5 . 42.6 44 
FEMALES 
Lengtb/Age 2 3 4 5 6 7 8 9 10 Il Total 
28-30 l l 2 
31-33 3 2 5 
34-36 5 2 7 
37-39 3 3 
40-42 8 8 
43-45 l l 
46-48 l 4 2 7 
49-51 4 5 9 
52-54 8 Il 19 
55-57 3 14 18 
58-60 16 2 18 
61-63 5 9 14 
64-66 2 7 10 
67-69 2 5 2 9 
70-72 2 2 5 
73-75 l 
76-78 l 2 3 
79-81 
Total 4 8 15 19 57 25 5 2 2 2 139 
Mean length 30.5 34.3 40.3 51.6 56.8 63.7 68.4 71.5 75 78 
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Figure 15.1 . The length frequency composition of Phycis blennoides in Scottish landings from ICES Sub-area V l. 
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Figure 15.2.- Length composition of P. blennoides from landings of 
the Spanish lang-line -direeted fishery. (ICES Division VIlle), 
1997. 
N (VIlle) =1946 
N (IXa) = 730 
• IXa 
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Length (cm) 
Figure 15.3 -Length eomposition of P. blennoides catches by the 
eommereial trawler fishery.(l" quarter 1997), in ICES Division 
Ville and IXa. 
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Figure 15.4 Length distribution of P. blennoides in Experimental 
survey "EXP96" in ICES Division VIlle and !Xa. 1996. 
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Figure 15.6. First mode of the small speeimens ( <25 cm) in Demersal research 
survey ''DEM96", defined by Bhattaeharya's method, in JCES Division 
Ville and !Xa. 1996 
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16 ALFONSINOS/GOLDEN EYE PERCH (beryx sp/endens) 
16.1 Catch trends 
Table 16.1 shows the landings data fot Golden eye perch (Alfonsinos), Beryx spp, by ICES Sub-areas as reported to 
ICES or as reported to the Study Group. No data on discards have been presented to the Study Group. In most cases the 
statistics refer to both species combined (Beryx splendens and Beryx decadactylus). In general, except for Sub-area X, it 
is not known if the annual variations in landings are due to changes in fish abundance, changes in the direction of the 
fisheries or to more accurate reporting or monitoring of the landings, which are usually the bycatch of demersal fisheries 
targeting other species. 
Landings reported from Sub-areas IV-V are very small (a maximum 6 t in 1990) and all of them were made by French 
vessels. 
In Sub-areas VI-VII, landings used to be small and very variable, ranging from 12 t (in 1989) to l t (in 1993).In 1996, 
however, landings of 178 t were reported by Spain, taken as a bycatch of the demersal, mainly longline, fisheries in Sub-
area VIL 
In Sub-areas VIII-IX, the reported,landings were very small (1-2 t) and scattered but have increased from 1995 onwards. 
In 1996 they amounted to 88 t. Most of these landings can be regarded as bycatches of the Spanish and Portuguese 
demersal (longline) fisheries. 
Most of the landings of Beryx spp are from Sub-area X. They are mainly from longliners within the Azorean EEZ and by 
trawlers north of that area. Landings from the Azores have been increasing steadily from l 08 t in 1987 to 635 t in 1994. 
The sudden decrease in the landings from 1995 is at !east partly due to the fact that in recent years only the catches of 
one species (B. decadactylus) are reported. Catches by former USSR trawlers were 1800 t during 1978-1979 and 964 t 
during 1994-1995. In the first half of 1997 one medium sized Russian trawler (length 62 m) carried out a fishery for 
Golden eye perch in North Azores area between 43° and 45° N. Though exact data were not available, the estimated 
catch was in the order of 600 tons. Fish concentrations were unstable, therefore the vessel left the area in the mid 
summer (V.L Vinnichenko, pers. com.). 
Finally, in Sub-area XII, catches (2 l) were reported only in 1995, by the Faroe Islands. 
16.2 Commercial CPUE and Researcb Surveys 
No data are available on commercial CPUEs. 
In the spring of 1995 the University of the Azores carried out a longline surve y to obtain estimates of relative abundance 
for several demersal and deep-sea exploited fish species, mainly red sea bream, in the Azorean region (Menezes, 1996). 
The results on Golden eye perch; abundance, length frequency distributions and demersal and deep-sea communities by 
stratum (geographical area and depth) were presented to the 1996 Study Group (ICES, C.M.l996/Assess:8). 
16.3 Lengtb and Age compositions 
No new data were available to the Study Group for Sub-area X. In the 1996 Report length and age compositions of the 
catches in this area were presented for the period 1983-1993 (ICES C.M.l996/Assess:8); da Silva and G Menezes, 
1996). From the other Sub-areas no data on length and age coinpositions in all the time series considered have been 
available to the Study Group. 
16.4 Biological parameters 
Information on length-weight relationship, spawning season, depth distribulion and others biological items from Sub-
area X (Azorean region and in the Mid-Atlantic Ridge) were reported in 1996 (ICES, 1996: da Sil va et al. 1996). New 
data are available on length and age maturity of both species in Sub-area X (Krug & Mendon1=a. pers.com.): 
ICES Length at maturity (cm) Age at maturity (years) 
Species Sub-area Males Females All Males Females All 
Beryx decadactylus X 30.3 325 32 4 5 5 
Bervx sv/endens X 22.9 23 22.9 2 2-3 2 
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16.5 Assessment 
No assessment was attempted in 1998 by the Study Group due to the Jack of the basic data. 
16.6 Biological reference points 
As no assessment was carried out by the Study Group, no biological reference points have been considered. 
16.7 Comments on the Assessment 
No comments because no assessment. 
16.8 Management considerations 
No management considerations. 
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Table 16.1 Alfonsinos. Study Group estimates of landings (tonnes). o 
' ' 
' ' l ' 
' ' 
ALFONS l NOS (Beryx spp.) IV 
Year France TOTAL 
1988 o o 
1989 o o 
1990 1 1 
1991 o o 
1992 2 2 
1993 o o 
1994 o o 
1995 o o 
1996 o o 
1997* o o 
ALFONSINOS (Beryx spp.) Vb 
Year Faroes France TOTAL 
1988 o 
1989 o 
1990 5 5 
1991 o o 
1992 4 4 
1993 o o 
1994 o o 
1995 1 o 1 
1996 o o o 
1997* o o o 
ALFONSINOS (Beryx spp.) VI and Vil 
Year France UK (EW) Spa in TOTAL 
1988 
1989 12 12 
1990 8 8 
1991 o 
1992 3 3 
1993 o 1 1 
1994 o 5 5 
1995 o 3 3 
1996 o 178 178 
1997" o 4 o 4 
ALFONSINOS (Beryx spp.) Vill and IX 
Year France Portugal Spain TOTAL 
1988 
1989 
1990 1 1 
1991 o 
1992 1 1 
1993 o o 
1994 o 2 2 
1995 o 75 7 82 
1996 o 43 45 88 
1997" o 34 34 
o:lacfmlwgreps\sgdeeplreportsl 1998\T -16-1.xls : ! 
' l 
146 
o ALFONSINOS (Beryx spp.) X 
Year 'Faroes '· Norway Portugal · Russia TOTAL 
1988 225 225 
1989 260 260 
1990 338 338 
1991 371 371 
1992 450 450 
1993 195 533 728 
1994 o 635 864 1499 
1995 o o 192(1) 100 292 
1996 o 171(1) 171 
1997* 5 96(1) 101 
(1) B. decadactylus only 
ALFONSINOS (Beryx spp.) XII 
Year Faroes TOTAL 
1988 o 
1989 o 
1990 o 
1991 o 
1992 o 
1993. o 
1994 o 
1995 2 2 
1996 o o 
1997. o o 
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17 OTHER SPECIES 
This section will consider on! y bycatch and!ordiscard species not specifically dealt with underSections 7 to 15. 
Most of the new biological and other information gathered since the last report in 1996 (C.M. l996/Assess:8)originates 
from the current multinational EC FAIR Project (95/655) entitled Developing deep-water fisheries: data for their 
assessment and for understanding their .interaction with and impact on a fragile environment which is desCiibed in 
Section 2.3.!. The results are summarised in the first and second unpublished progress reports (FAIR, 1996 and FAIR 
l998).The information will become available with the release of the FAIR project's final report in 1999 and subsequent 
dissemination by the individual partners, if not already published. 
17.1 Research and ExploratoryStirveys 
The following Tab le 17 .l lists relevant cruises by country of either research vessel surveys, or exploratory operations 
with observers on board commercial vessels directed totally or in part to deep-water fishes and discard studies. ,Only 
activities since the 1996 Study Group report are listed. · · · 
17.1.1 Faroe Islands 
The trawl surveys of the RJV 'Magnus Heinason' to the Mid Atlantic Ridge in January 1997 and February. 1997 and 
February 1998 focused on Orange Roughy (Hoplostethus atlanticus) as main target species, but all bycatch species were 
also recorded. 
An experimental longlining survey with a chartered fishing vessel took place in August 1997 to the Reykjaries Ridge. 
Bottom and vertical longlines were used at 585-1685 m depth, and 23 fish species were taken. Giant redfish was most 
abundant in the upper part of the depth range, where tusk was also taken in small numbers. Sharks of Etmopterus spp. 
were the major catch with bottom longlines everywhere. Greenland halibut and roughhead grenadier were only taken at 
the greatest depths. In total the results were rather unsatisfactory (Smirnov & Vinnichenko WD). 
17.1.2 France 
In the course of the FAIR Project (95-655), discard studies on board commercial trawlers were carried out by IFREMER 
from 1995 to 1997, with a total of 55 bottom trawl hauls at 875-1300 m depth within the Rockall Trough. Some 60 fish 
species were represented in catches, of which 10 were landed regularly, another 50 were mostly discarded. Only about 
10 ofthese 50 species were landed regularly (FAIR; 1996,1998). More detailed biological studies centred on roundnose 
grenadier and orange roughy. 
Studies on the reproduction of two deep-water squaloid sharks (Centroscymnus coelolepis, Centrophorus squamosus), 
caught in the Rocka!! Trough and landed under the combined vernacular name Siki, were also part of the project work 
by the College de France. More than two thirds of the former species, the Portuguese shark, were mature specimens both 
sexes, while three quarters of males and one fifth of females of the latter, the leafscale gulpershark, were mature 
(FAIR,l998). 
French FAIR project work also resulted in length frequency, vertical and horizontal distribution data for a number of 
non-target deep-water species within the Rockall Trough and beyond, as well as good information on the fauna! 
composition (FAIR, 1998). 
17.1.3 Gennany 
Apart from the preliminary landings data of 1997 for a selection of the deep-water species, Germany has not carried out 
deep-water research activities or sampling during 1997. Historical German research data on deep-water surveys from 
1974-1986 with FRV 'Walther Herwig', mainly in the Rockall Trough area, are being reworked and analysed in the 
course of the FAIR Project (95-655) by the Institute for Sea Fisheries Hamburg and will become available, together with 
historical biological information, to the Study Group and for assessment purposes. 
17.1.4 Greece 
Although not a member of the Study Group, Greece is mentioned here because it is a participant in the FAIR Project 
(95/655). Studies include reworking of historical Greek data from 1983 to 1985 in the Ionian Sea, from 1991 to 1993 in 
the Thracian Sea and from 1990 to 1992 in the Aegean Sea. A new seasonal deep-water trawling survey is being carried 
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out in the Ionian Sea. These studies of discards an~ biological parameters of species, including crustaceans, which occur 
in,both the Me<literranean and the northeasternAtlantic could be of interest .to the Study Group (FAIR, 1996,]998). 
17.1.5 Greenland 
No surveys in ICES areas in 1997. 
17.1.6 lceland 
Since the meeting of the Study Group in 1996, a considerable amount of biological data on deep-water species has been 
collected during three surveys. Two of these surveys were groundfish surveys for Greenland halibut and deep-sea redfish 
carried out in October 1996 and 1997. They covered the deep slope area from 500 m to 1200 m around Iceland (ICES 
Division Va). In both surveys, a great variety (90- 100) of non-target deep-water species were caught. The !hird survey 
was for the EC funded•project (FAIR 95/655) and carried out in June/July 1997. This survey was directed to the deep 
water area of the Reykjanes Ridge in Division Va, Sub-area XII and Division X!Vb. During this survey, about 80 
species of fish were recorded but the most com:monly caught- and the most numerous one was the roundilose grenådier 
(Coryphaenoides rupestris). Other common species were, e.g., Smoothheads (Alepocephalidae: Alepocephalus bairdii 
and A. agassizii) but also Sebastes mente l/a and Reinhardtius hippoglossoides were quite frequently caught. A ca\ch of 
about 5.5 tonnes of orange roughy (Hop/ostethus atlanticus) was obtained in one hau!, but otherwise this species was 
observed only at very few localities: Black scabbard fish, (Aphanopus carbo). roughhead grenadier (Macrourus 
berglax), blue antimora (Antimora rostrata) and North Atlantic codling (Lepidion eques) were, e.g., also frequently 
caught, as well as a num ber of various sharks and dogfishes. 
Information on areal- and depth distribution, length, weight, sex and maturity was collected during !hese cruises on a 
great number of deep water fish species. Otolith samples were collected from same species, and stomachs of a few 
species were examined. 
A regular sampling progranune of data on !ing, blue !ing and tusk has been incorporated in the regular sampling 
programme of the Marine Research Institute (MRI). The data sampling on greater silver smelt or argentine, (Aregentina 
si/us) has been greatly 'increased in correlation with the increased landings. Age determinations have been carried out on 
ling,tusk and greatersilver smelt. 
During the three surveys mentioned above, a great number of deep water fish species were caught and sampled. Part of 
these data irre being made available in a report which will be published in Hafranns6knastofnun Fjolrit (Magnusson et 
al., in press). Table 17'2indicates, what kind of information will be made available for the selection of species shown. 
17;1.7 Ireland 
A trawl survey in 1996 (Kelly et al., 1997) and two exploratory surveys in 1997 for deep-water bottom trawling (Clarke, 
1997) and longlining (Connolly, 1997) in ICES Division VI contributed to the Irish participation in the FAIR Project 
(95-655). Of the ·tatter two, the longlining operation was considered Successful with a catch rate of about 10% of the 
baited hooks. The longlines were especially notable for the large catches of deep-water sharks and data on length, 
weight, maturity, fin spines, vertebral centra, gonads were collected. Attention was also paid to the level of 
contamination in body tissues of the long lived deep-water fish, and samples from species of potential commercial 
·interest wiU be analysed. The 1997 trawi·survey Was·also successful arid special attention was given to discards arid 
otolith sampling. The Irish studies also focus on the biology and ageing of deep-water, mainly squaloid sharks. A lot of 
new biological information on deep-water fishes is to be expected from the Irish contribution to the FAIR Project. 
17.1.8 ltaly 
Though not being a member of the Study Group, !tal y is mentioned here because it is a participant in the FAIR Project. 
Field work and studies during 1996 and 1997 (six trawl surveys) were in the northwestern Ionian Sea. The emphasis was 
on discards in relation to mesh size and biological parameters. Studies were carried out on the reproduction and growth 
of !arget and non-target species, including crustaceans, some of which also occur in the northeastern Atlantic (FAIR; 
1996, 1998). 
17.1.9 Norway 
Norway is also a participant in the FAIR Project and contributes to discard studies from Norwegian longline fishery in 
the North Atlantic, as well as to investigations on biological parameters, e.g:, age and reproduction, and on the 
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horizontal and vertical distribution of !arget and non-target fish species. The Norwegian deep-water fishery with rrawlers c 
and longliners is wide ranging in the North Atlantic, e.g., including the Reykjanes and Mid Atlantic Ridges', and 
valuable new information is to be expected, especially on distribution and migration patterns of various deep-water 
species (FAIR, 1998). 
In a working paper to the Study Gro up (Hareide, WD) describes the Norwegianlongline fishery. on the Reykjanes Ridge 
since 1996. This fishery rapid1y developed and expanded from about 61'N south to 54' N operating near the summits of 
seamounts and coral areas. There were considerable losses of gear and the commercial fishery changed from bottom 'to 
vertical longlines. Though giant redfish, tusk and Greenland ha1ibut were the main target species in a depth range 
between 400-1700 m, considerab1e bycatches of grenadiers, morids, squalid sharks and chimaeras was taken and the 
discards were recorded. This fishery declined in 1997 because of reduced catch rates and an increase of by catch 
species. 
In another Working Document by Hareide et aL a report is given of the exploratory deep"water longlining and trapping 
on the Reykjanes Ridge in Jul y 1997. Operational areas on the Ridge were seamounts between 52 and 57° N and 30 and 
35' N. The Tab le 17.3 summarises the biological samples and data obtained. 
Roughhead grenadiers (Macrourus berglax) were taken at a depth range of 750-1750 m, and 1ength frequencies by sex 
were recorded .. BJue catfish (Anarichas denticulatus) was most abundant between 450 m and 1400 m, and also length 
frequencies by sex were recorded, plus lengths separated for catches by longlines and traps. Catch results were 
considered to have been distinctly less than those in 1996 for target species giantredfish, tusk and Greenland halibut, 
probably because of overexploitation of these species in the area .for several years. 
17.1.10 Portugal 
17.1.10.1 Portugal, Mainland 
For mainland Portugal, most of the recent information originates from participation in the FAIR Project (95/655) and 
concems flsheries for and studies on crustaceans and fish. The trawl fishery for shrimps and Nephrops in deeper water 
along the ·Portuguese slope takes a cOrisiderable bycatch of deep-water fish, With same of these sped es now becorpjng of 
commercial interest and being landed. A directed longline fishery for deep-water sharks is based in the north of 
Portugal, with fishing grounds at 800-1400 m or deeper off the Galician coast of Spain. The dominant spedes .in catches 
and landings is the gulpershark (Centrophorus granulosus), along with smaller quantities of leafscale gulpershark and 
Portuguese shark and a bycatch of various bon y fishes. At the start of the fishery on ly the shark li vers were kept on 
board, for squalene oil production, and th~ carcasses were discarded at sea. Now the sharks are gutted, skinned on board 
and landed without the head for human consumption. However, since 1992 catches of these deep-water sharks have 
steadily decreased, which may result from overexploitation. · 
Landings -of deep-water species were .also investigated at two parts on the west and south coast of Portugal to._quantify 
the spectrum of species and. the reliability of spee i es identification. The latter was fair ly well done by the fishermen, with 
a low rate of ~nspecified landings and very few misidentifications mainiy ainong squaloid sharics. 
J?iological_ parameters of selected deep-wate~ species are also among the project tasks and focus on distribuiiOn, 
aburldanc~ and population dynamics of fish anct _crustaCeans, as well as on age d~termination of seieCted bony fishes ånd 
sharkS. (FAIR 1996, 1998). . 
17.1.10.2 Portugal, Acores 
Same biological information on size/age at first maturity of six bon y fish species, p lus fecundity of one of these, which 
all result from investigations under EEC. DO-XIV Study Contract 95/032, 'i'ere supplied to the Study Group by Menezes 
(Table 17.4). In addition, some landings data for 1997 (up to October) were provided (Table 17.5). · 
Russ i a 
Russian deep-water investigations and fisheries during 1996 and 1997 were focused on the roundnose grenadier on the 
Mid Atlantic Ridge (Section 12). 
The.Russian member of the Study Group reported on the recent longline fishery• at 200-500 m depth in the western 
Barents Sea. Target species were cod and blue catfish (Anarichas denticulatus), but a bycatch of roughhead ·grenadier 
(Macrourus berglax) was landed. Though exact data were not available, it was estimated that the catch was in the order 
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~ of 20-30 tonnes in 1996, when this fishery began, and about 50 tonnes in ]997. The roughhead grenadier is processed 
ashøre for the manufacture of good quality fish fingers (Vinnichenko; pers. comm. 1998). 
17.1.12 Spain 
Spanish deep.,.water. fisheries in the northeastern Atlantic harvested mainly bycatches obtained- in mixed fisheries- with 
different kinds of gear and thus covered a· wide area of operations (ICES Sub·areas VI and VII, XII, and Divisions 
VIIIa-d and !Xa). Only in recent years have new directed deep-waterfisheries been established. These are primarily on a 
small sca1e, i.e., as experimental fishing, for on1y part of the year, and including artisanal fisheries along the Cantabrian 
and south coast of Spain. (Casas, WD). 
17.1.12.1 Galicia 
The deep-water fisheries ofiCES subareas V! and VII and divisions VIIIc and !Xa have been described as part of the 
FAIR Project. This has included descriptions of the Spanish fleets involved in the fisheries, species composition of 
catches for both, target and non'target species, estimates of landings and discards quantitative1y and by species, 
investigations of distributions and biological data. Vessels from Cantabria and Galicia operating in ICES Sub-areas VI, 
VII and Divisions VIlla-c fished for deep-water fishes rather temporarily and opportunistically. Historical research 
veSsel survey data· since 1983 are also being arialysed. An exploratory cruise ·in 1996 with two commerdal trawlers 
fished the slope off Galicia at 600-1300 m. (FAIR, 1998). 
17.1.12.2 Basque Country 
A consistent and progressive decline of fishing.effort by the Basque fleet has been observed during 1994-1997 for 
jndiVidual. trawlers of two different types, whereas pair-trawlers showed incre,asing activities. Oper~tional areas Were 
nearly identical to tl10se specified above for the Galician activities, and a. variety of deep-water bony and cartilaginous 
fishes have been taken as bycatch of directed fisheries for hake, anglerfish and megrim. Landings of such species very 
much depend on appreciation of the market but have decreased during 1997, except for Conger eels and deep-water 
sharks. Discard information is not· available, but landings of various species were registered on monthly basis. (Lucio 
and Artetxe, WD). 
17.1.12.3 Baleares Islands 
Though not being a member of the Study Group, Mediterranean Spain is mentioned here in context with its participation 
in the FAIR Project through the CSIC at Mallorca and the CSIC Barcelona. The research project investigates the deep-
water resources iathe Catalan Sea. Studies include eva1uation of historical research data from this area. Biological, 
bycatch and discard studies of fish and shrimp (isheries might be of interest in comparison with NE Atlantic 
investigations, as many species are common to the deep-water fa11nal communities in both regions, (FAIR; 1996, 1998). 
17.1.13 United Kingdom 
In the course.ofthe FAIR Project, the ScottishAssociation for Marine Science has focused on biological studies ofboth, 
target and non-target species. New biological data was obtained from two cruises of RRS Cha/lenger FRV Scotia. A 
study of the notacanthid species was completed (Coggan et al., in press). A detailed study of the non-target macrourid, 
Nezumia·aequalis, is-·nearing _completion. Age and_ growth studies, including validation~ of macrourid fishes are 
continuing, The distribution and abundance of deep-water squalid and scyliorhinid sharks on the continental s1ope to the 
west of the British Isles have been described (Gordon and Swan, 1997). Establishing age-length keys for a variety of 
species and discard studies on the Scottish deep water fleet are other important contributions by Marine Laboratory, 
Aberdeen to the FAIR project (FAIR, 1996,1998), 
17.2 Elasmobranchs (Sharks and Skates) 
It was a recommendation of this Study Group that in future all aspects of deep-water sharks and skates should be dealt 
with by the Study Group for Elasmobranch Fishes (Section 18). 
Information and data presented here results from unpublished FAIR Project (95/655) reports, Study Group Working 
Documents and contributions by Study Group members. 
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Iceland has obtained new-information, mostly from Division Va and research surveys, on length frequericie·s by sex, <:: 
weight and maturity stages for most of the fOIIowing species: .Centroscyllium fabricii, Centroscymnus crepiddter; C. 
coelolepis, Deania calcea, Etmopterus princeps, Apristurus laurussoni, Galeus murinus (MagnUSson, pers. comm.) 
A working document to this Study Group by Smirnov & Vinnichenko reported on an experimentallongline cruise by the 
Faroe Islands to the Reykjanes Ridge in 1997. In catches with bottom longlines, sharks predominated• everywhere, with 
Etmopterus species being the most numerous. Peak mean catches .of nearly 350 kg/l 000 hooks of sharks, skates. and 
chimaeras were taken at about 800. m depth. Sharks alone comprised about 30-50 kg/1000 hooks from ca. 650"850 m 
depth. AU chondrichthyans constituted 47% of the total weight of the catch. Table 17.6 summarises chondricltthyan 
results of this survey. 
Another working document to the Study Group by Moura et al. provided landings data for mainland Portugal and the 
Acores of Chimaera monstrosa, Galeus melastomus and a number of deep-water squalid sharks. Targeted and bycatch 
fisheries are commented on in relation to fishing gear, fleet, form of landings, particular fishing areas and depthrange, 
Another working document by Casas reports on target and bycatch fisheries on deep-water sharks in Spain, including 
landings cit different ports mainly in northern Spain. Some biolpgical information is also given o_n sex separation -~nd 
length- weight relationships for several shark species, as well as length ranges. 
The Working Document by Hareide describes the Norwegian longline fishery in 1996 on the Reykjanes Rldge and 
reports on by-catch of chondrichthyans at 61' N at depths between 400 and 1900 m with bottom lines. Vertical lines at 
56' N in the 400-1000 m depth range yielded about one third of the total catch weight of great lantern sharks 
(Etmopterus princeps) as well as other species of sharks and chimaeras. 
Another Working Document by Hareide et al. reports on longline and trapping experiments on the Reykjanes Ridge in 
Jul y 1997 at several seamounts and stibrnarine banks betweert 52-57' N and 30-35' N. Among several species of 
chondrichthyans, the great lanternshark (E. princeps) was very abundant in vertical line catches at 750-950 rn, but on 
bottom lines it was found down to near 1600 m, with !argest numbers taken between 760 m and 1030 m. On vertical 
lines, thisspecies represented at some stations the !argest number of fish laken, with maxima up to 1300 kg!IOOO hooks. 
Interestingly, the length distribution of E. princeps varied considerably between the different banks. 
The second interim report of the FAIR Project (FAIR, 1998) provides some general and detailed information byvarious 
project partners on chondrichthyan fishes with regard to fleet structure, catches and landings, utilisation, discards, and a 
variety of biological data. As this document is an unpublished internal report and the entire project results will become 
available only with the final project report to be released in 1999, plus published dissemination to follow, only brief 
reference is gi ven he re to what might be expected. 
Gordbn & Swan (1997) have summarised the distribution and abundance of deep-water sharks on the slope to the west 
ofthe British lSles. The.Se -were nine squalid sharks (Centrophorus squamosus, Centro'scylliumjabricii, CentrosCymnus 
cOelolepiS, C. crejJidare·r, Daltitias licha,-Deania calcea, Etmopterus princeps, E. spinax, Scymnodon ringens) and three 
scyliorhinid sharks (Apristurus spp., Galeus melastomus, G. murinus). Although deep-water sharks, especially squalids, 
account for a significant portion of bottom trawl and longline catches, only a few species are·Ianded, and sometim~s 
on ly the liver is retained. Discard information· is scarce, and there are major problems with the correct identification of 
both discards and landings by species. Data on depth distribution (to 3 000 m) and catch rates for the species are also 
given. 
French contributionsto the FAIR report (FAIR 1998) specify same chondrichthyan discards in the French trawl fishery 
for roondnose grenadier in ICES subareas VI and VII. Results on the reproduction of deep-water sharks (Centrophorus 
'squamosus and Centroscymnus coelolepis) from- the Roe kall Trough region, from material obtained ·on:- board 
commercial vessels at 700--1200 m depth, are also givwin the FAIR report. 
The Irish contribution to the FAIR Project provides survey results from the Rockall Trough and includes biological 
information on deep-water squalid sharks. Studies on age estiniation and :reproduction are key-··areB.s and commeidal 
landings data are also provided (FAIR 1998). 
Descriptions of the Portuguese deep-water shark fisheries, including by-catch and some discard studies, and theirfishing 
areas and the gears used are given in the FAIR report (FAIR, 1998). Centrophorus granulosus is the most abundant 
species utqised,: and sex ratios plus length frequencies are giVen- for several, mainly squalid· species. 
The Spanish contribution to the FAIR report includes a description of deep-water shark fisheries mainly from northern 
Spain and further north into the Rockall Trough area. Landings and discards are given for few squalid shark species and 
Galeus melastomus. Biological information includes length ranges, length-weight relations and sex ratios. 
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17.3 Landings reports 
Tables 17.7 to 17.13 g,ive updatedlandings information, as reported to the Study Group, for species which have been 
inc luded in previous repoi-ts arid are 'not included iO Sedions 7 to 16 of this report. 
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Table 17.1 Research vessel surveys and exploratory commercial cruises 
Country R/Vsurveys exploratory commercial observer activities. 
..· 
cruises 
Belgium no information no information no information 
Den mark no information no information no information 
Faroe !sl. 2 l 
France l several FAIR 95-655 discard, reproduction,age 
Germany no ne no ne no ne 
Greece several discard, landings observ. 
lceland 3 landings observation 
Ire land 3 l discards, biolo gy 
Italy 4 (FAIR 95-655) 
Norway annua! shrimp survey Illa l (FAIR 95-655), + l discards, biology 
Portugal Mainland l landings observation, fleet 
P, Acores no information no information landings observation 
P, Madeira no information no information no information 
Russia 3 Roundnose grenadier only 
Spain, Baleares l biology, bycatch, distrib. 
Spain, B asque landings observation 
Spain, Galicia 2 landings observation 
UK 2 landings, discard, 
154 
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·~· TABLE17.2 Information av3.ilab1e" from Icelandic research surveys, 
Species Location Depth/ Length by sex Length/ Maturity 
of hauls k9/nm Av. len9th wei9ht rei. 
Sebastes mente/la X X X X X 
Mo/va dypterygia dypterygia X X X X X 
Argentina si/us X X X X X 
Hoplostethus atlanticus X X X X X 
Coryphaenoides rupestris X X X X X 
Macrourus berglax X X X X X 
Trachyrhynchus murrayi X X X X X 
Aphanopus carbo X X X X X 
. A/epocephalus bairdii X X X X X 
Alepocephalus agassizii X X X X X 
Lepidion eques X X X X X 
Antimora rostrata X X X X X 
Centroscyllium fabricii X X X X X 
Etmopterus princeps X X X X X 
Centroscymnus crepidater X X X X 
Deania calceus X X X X 
Centroscymnus coelolepis X X X X 
Galeus murinus X X X X X 
Apristurus laurussonii X X X X X 
Otherwise the existing biological data will be made available in the course of the EC FAIR Project. 
!55 
Ta ble 17.3 Summary data obtained from experimentallonglining and !rapping on the Reykjanes Ridge in 1997 
(Hareide et al. WD). 
' 
' 
' 
Species Num ber ofsamples taken 
' 
maturity ' length weight sex age 
••• 
-c-
Brosme brosme 450 835 951 929 265 
Sebastes marinus 3 090 926 744 744 371 . 
Anarhicasdenticulatus 284 47 58 58 . - . 
Antimora rostrata 542 136 !50 !50 - ·. 
Macrourus berg/ax 923 100 83 76 -
. 
Etmopterus princeps. 4593 126 4 051 699 -
Others 402 100 128 64 3 .. 
Total 14 341 2270 6 165 2 720 639 
Table 17.4 Biological data on selected species at the Azores (Menezes, unpublished) 
. 
Species ICES Length at first maturity Age at first maturity Fec, Sources 
area l 
TL cm years publ.lunpubl. 
males females all males females all 
Pontinus kuhlii X 'lO 22.6 24.3 9 6 8 Final Study 
ContractRep. by 
Krug et al. 
(1997) 
Beryx X 30.3 32.5 32.0 4 5 5 no yet released 
decadactylus. byDGXIV 
Beryx X 22.9 23 22.9 2 2-3 2 • see above 
sp/endens 
P age/lus X 28.24 32.31 4 5 see above 
bogaraveo 
He/icolenus X 28.1 21.8 24.5 4 3 4 see above 
dacty/optus 
Lepidopus X 88.7 113 !OI 2 3 2 see above 
caudatus 
* 290 000-1 250 000 at 29-46 cm FL 
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Table 17.5 Landings of selected deep-water species at the Azores (January- October 1997) 
Species Landings to Oct. 1997 in 
tonn es 
Lepidopus caudatus l 022 
Helicolenus dactylopterus 374 
Beryx sp/endens 239 
Phycis phycis 314 
Conger conger 532 
Polyprion americanum 172 
Beryx decadactylus 102 
Pagellus acame 77 
Pontinus kuhlii 52 
Table 17.6 Summary of chondrichthyan data from an experimentallongline survey on the Reykjanes Ridge 
(Smirnov & Vinnichenko, WD) 
. 
Species n, total total weight, kg nsnbsample mean lenglh, cm mean weighl, kg 
Etmopterus princeps l 340 2 015 264 62.9 1.50 
Centroscyllium fabricii 478 772 92 66.5 1.62 
Etmopterus spinax Il 3 Il 42.8 0.27 
Deania calcea 7 26 7 94.6 3.71 
Centroscymnus crepidater 13 42 13 82:1 3.23 
Centroscyfnnus coelolepis 5 54 5 106.0 10.80 
Centrophorus squamosus 3 40 3 118.3 13.33 
Raja hyperborea l 5 l 79.0 4.70 
Galeus melastomus 3 l 3 51.3 0.45 
Hydrolagusaffinis 22 229 22 115.9 10.41 
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Table 17.7 Study Group estimates of landings (tonnes). 
SHARKS VARIOUS l and 11 
Year Russia/USSR TOTAL 
1988 37 37 
1989 15 15 
1990 o o 
1991 o o 
1992 o o 
1993 o o 
1994 o o 
1995 o o 
1996 o o 
1997 o o 
SHARKS VARIOUS Ill and IV 
Year France Germany, F.R UK (England) UK (Scatland) 
1988 1 o 4 o 
1989 o o 2 14 
1990 o o 1 10 
1991 o 5 4 5 
1992 o o 2 5 
1993 o 4 2 6 
1994 n!a 2 3 8 
1995 ni a 1 2 6 
1996 ni a 2 3 8 
1997. ni a 3 69 
• Preliminary 
SHARKS VARIOUS Va 
Year lceland (1) TOTAL 
1988 o o 
1989 31 31 
1990 54 54 
1991 58 58 
1992 70 70 
1993 39 39 
1994 42 42 
1995 45 45 
1996 65 65 
1997' 70 70 
*preliminary (1) lnCiudes Greenland shark 
SHARKS VARIOUS Vb 
Year Faroes France FRGermany UK (England) 
1988_ o O. o 
1989 o o o 
1990 o o o 
1991 3 o o 
1992 36 o 5 
1993 376 2 9 
1994 43 
1995 193 
1996 257 31 1 
1997' 27 20 
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TOTAL 
5 
16 
11 
14 
7 
12 
13 
9 
13 
72 
TOTAL 
o 
o 
o 
3 
41 
387 
43 
193 
289 
47 
' 
Table 17.7 (Continued) 
SHARKS VARIOUS VI and VIl 
Year Faroes France Germany, F.R. Spain UK (England) UK (Sc0tland) TOTAL 
1988 o 21 o 66 19 o 106 
1989 o 21 o o 32 8 61 
.. 
1990 o 383 o o 38 5 426 
1991 o 1167 o o 201 53 1421 
1992 3 2727 o o 503 133 3366 
1993 o 3441 124 o 821 447 4833 
1994 n/a 395 742 727 1864 
1995 2343 2 1315 782 4442 
1996 2815 276 1345 555 4991 
1997' 4118(1) 71 2753 6942 
"'preliminary (1) lncludes landings of deepwater sharks from all areas. 
SHARKS VARIOUS VIll and IX 
Year Portugal (1) UK (England) UK (Scotland) Spain TOTAL 
1988 3545 3545 
1989 1789 1789 
1990 ni a o 
1991 2850 2850 
1992 o o 3740 3740 
1993 o ni a o 
1994 4 ni a 4 
1995 32 7 ni a 39 
1996 25 o ni a 25 
1997' 20 20 
"preliminary 
( 1) A detailed breakdown of the Portuguese landings of 
deepwater sharks from IXc is given in the table below. 
SPECIES OF DEEPWATER SHARKS LANDED BY PORTUGAL FROM IXa 
Species Galeus Centrophorus C. squamos~s Dalatias licha Centroscymnus TOTAL 
melastomus granulosus coelolepis 
1988 21 995 560 149 1725 
1989 17 1027 507 57 1608 
1990 17 1056 475 7 1555 
1991 17 577 420 12 1026 
1992 16 683 421 11 1131 
1993 20 555 338 11 924 
1994 37 169 577 11 794 
1995 29 193 544 7 784 1557 
1996 35 122 411 4 757 1329 
1997' 29 188 356 4 841 1418 
'Excluding December 
SHARKS VARIOUS X 
Year Portugal Spain TOTAL 
1988 549 549 
1989 560 1583 2143 
1990 602 ni a 602 
1991 896 2072 2968 
1992 761 2719 3480 
1993 592 ni a 592 
1994 n/a ni a o 
1995 925 ni a 925 
1996 901 ni a 901 
1997' o 
•preliminary 
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Table 17.8 Study Group estimates of landings (tonnes). 
RABB IT FISH (Chimaera monstrosa) Va 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
*preliminary 
lceland 
499 
106 
3 
60 
106 
21 
15 
TOTAL 
o 
o 
o 
499 
106 
3 
60 
106 
21 
15 
RABB IT FISH (Chimaera monstrosa) Vb 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
Faroes 
1 
o 
o 
TOTAL 
o 
o 
o 
o 
o 
o 
o 
1 
o 
o 
RABB IT FISH (Chimaera monstrosa) VI and VIl 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
lreland 
2 
TOTAL 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
RABB IT FISH ( Chimaera monstrosa) XII 
Year Spain TOTAL 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 32 32 
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Table 17.9 Study Group estimates of landings (tonnes). 
SMOOTHHEAD (A/epocephalus spp.) Va 
Year lceland TOTAL 
1988 o 
1989 o 
1990 o 
1991 o 
1992 10 10 
1993 3 3 
1994 1 1 
1995 1 1 
1996 o o 
1997' + + 
SMOOTHHEAD (Aiepocepha/us spp.) XII 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997' 
• Preliminary 
Spain 
230 
3692 
TOTAL 
o 
o 
o 
o 
o 
o 
o 
o 
230 
3692 
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Table 17.10 Study Group estimates of landings (tennes). 
MORIDAEVb 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
Norway 
o 
o 
o 
5 
o 
o 
o 
o 
o 
o 
MORIDAE VI and VIl 
TOTAL 
o 
o 
o 
5 
o 
o 
o 
o 
o 
o 
Year JK (Scot) (1 Norway 
1988 o 
1989 o 
1990 o 
1991 1 
1992 25 
1993 o 
1994 
1995 
1996 
1997* 
(1) lncluded with Phycis blennoides 
MORIDAE VIll and IX 
Year Spain TOTAL 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 83 83 
1996 52 52 
1997* 88 88 
MORIDAEX 
Year Portugal TOTAL 
1988 18 18 
1989 17 17 
1990 23 23 
1991 36 36 
1992 31 31 
1993 33 33 
1994 42 42 
1995 n/a 
1996 n/a 
1997* n/a 
TOTAL 
o 
o 
o 
1 
25 
o 
o 
o 
o 
o 
--···- ... ______ ,"_, __ . ----c--~-
* Preliminary 
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Table 17.11 Study Group estimates of lahdings (tennes) 
ROUGHHEAD GRENADIER (Macrourus berglax) l andll 
Year Germany Norway TOTAL 
1988 o 
1989 o 
1990 9 580 589 
1991 829 829 
1992 424 424 
1993 136 136 
1994 o 
1995 o 
1996 o 
1997' 17 17 
ROUGHHEAD GRENADIER (Maqrourus be,rglax) Ill and IV 
Year France Norway TOTAL 
1988 o o 
1989 o o 
1990 o o 
1991 o o 
1992 7 7 
1993 o o 
1994 o 
1995 o 
1996 o 
1997' 36 36 
ROUGHHEAD GRENADIER (Macrourus berglax) Va 
Year lceland TOTAL 
1988 o 
1989 o 
1990 o 
1991 o 
1992 o 
1993 o 
1994 o 
1995 o 
1996 15 .15 
1997 4 4 
ROUGHHEAD GRENADIER(Macrourusberglax) XIV 
Country Greenland Norway TOTAL 
1988 o o 
1989 o o 
1990 o o 
1991 o o 
1992 o o 
1993 18 34 52 
1994 5 5 
1995 2 2 
1996 o 
1997' o 
• preliminary 
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Table 17.12 Silver Scabbardfish. S~udy Group estimates of landings (tennes), 
SILVER SCABBARDFISH (Lepidopus caudatus) VI and VIl 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
Germany 
2 
TOTAL 
o 
o 
o 
o 
o 
2 
o 
o 
o 
SILVER SCABBARDFISH (Lepidopus caudatus) VIll and IX 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
*excl. December 
Portugal Russia/USSR 
2666 
1385 
547 37 
808 
1264 110 
2397 
1054 
5672 
1237 
1723 
TOTAL 
2666 
1385 
584 
808 
1374 
2397 
1054 
5672 
1237 
1723 
SILVER SCABBARDFISH (Lepidopus caudatus) X 
Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
*excl. December 
Latvia 
1905 
1458 
8 
Portugal 
70 
91 
120 
166 
255 
264 
373 
781 
815 
980 
TOTAL 
70 
91 
120 
166 
2160 
1722 
373 
789 
815 
980 
SILVER SCABBARDFISH (Lepidopus caudatus) XII 
Country 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997* 
Russia/USSR 
102 
20 
19 
TOTAL 
o 
102 
20 
o 
o 
19 
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Table 17.13 Study Group estimates of l~ndings (tonnes). 
WRECKFISH (Polyprion a!lleiicanus)VI ane! VIl 
Year France Spain TOTAL 
1988 7 7 
1989 o o 
1990 2 2 
1991 10 10 
1992 15 15 
1993 o o 
1994 o 
1995 o 
1996 4 79 83 
.. 1997* 
WRECKFISH (Polyprion americanus) VIll and IX 
· Year Frarice Portugal Spain UK(EW) TOTAL 
1988 1 188 9 198 
1989 1 283 o 284 
1990 2 161 o 1,63 
1991 3 191 o 194 
1.992 1 268 o 269 
1993 o 338 o 338 
1994 406 3 409 
1995 372 19 2 393 
1996 3 214 69 a 294 
1997* 163 44 207 
WRECKFISH (Polyprion americanus) X 
Year France. Portugal Norway TOTAL 
1988 o 191 o 191 
1989 o 235 o 235 
1990 o 224 o 224 
1991 o 170 o 170 
1992 3 234 o 237 
1993 o 308 3 311 
1994 428 428 
1995 240 240 
1996 240 240 
1997* 166 166 
• Preliminary 
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18 RECOMMENDATIONS 
l) The Study Group noted the comments made at the Joint Session of the Demersal Fish and Pelagic Fish Committees 
at the 1997 ICES Annua! Science Conference and some discussion notes provided by the Chair of the Study Group 
on Elasmobranch Fishes (SGEF) on the possible merger of the Groups. A suggested merger with the Study Group on 
Assessment of Other Fish and Shellfish Species (SGASSO) was also noted. In view of the continuing development 
of assessment expertise within the Group it was considered that it was the availability of data rather :.than the 
methodology that was the limiting factor. The members were united in the view that SGDEEP should maintain its 
separate identity. The Study Group therefore recommends tha\ it should not be merged with any other group.: . 
2) The suggestion made at the October meeting of ACFM (draft'minutes) that ajoint meeting be held with Study Group 
on Assessment of Other Fish and Shellfish Species (SGASSG) was discussed. It was considered that such a: meeting 
was inappropriate at the present time for the reasons mentioned in Recommendation l, but that members should. be 
encouraged to participate in both groups. The Study Group therefore recommends that a joint meeting with SGASSO 
is unnecessary at the present time. 
3) The Study Group considered the proposal that deep-water sharks and rays should be included in its terms of 
reference but was of the opinion that they were more appropriately placed to the Study Group on Elasmobranch 
Fishes (SGEF). Assessment methods for elasmobranch fishes are likely to be very specialised and are still under 
development. The Study Group therefore recommends that all aspects of the biology, assessment and management of 
deep-water elasmobranch fishes should be included in the terms of reference of the Study Group on Elasmobranch 
Fishes. · 
4) The Study group recommends that member states should be encouraged to collect catch and landings data from 
fishing activities in the parts of the ICES Area which Iie outside EEZs and report them to ICES. 
5) The catch and effort assessment methods used by the Group suggest that time series of effort and CPUE may be 
particularly valuable for the assessment of deep-water species. The Study Group recommends !hat member states 
maintain and refine long-term data series and where possible collate historical data. 
6) The Study Group noted that the final report of the EC FAIR project (Developing deep-water fisheries: data for their 
assessment and for understanding their interaction with and impact on a fnlgile environment) should be available in 
the surmner of 1999. This would contain a great amount of information of value to the Group. The Study Group 
therefore recommends that their next meeting be held in late 1999. 
7) The Study Group recommends that stock and assessment coordinators be appointed to encourage intersessional 
work. 
8) The Study Group recommends that the members be encouraged to provide discard and fish community data;. 
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APPENDIX2 
Method ·ofthe pseudo-cohort' analysis corrected by effort. ( see section Il) 
This pseudo-cohort analysis proceeds by direct calculation (forward the ages). 
The catch at the first age group caught is: 
C
1 
= R· F,,l (1-e<F,,J+Ml) (l); 
F,,~ +M . 
where: 
F1,,: the fishing mortality of age l in year I (the analysed year); 
M: natura! mortality; 
R: Recruitment (num ber of the first age group appearing in the catch at the beginning of year/). 
lterate resolution of (l) gives F1,~; then, the catchability of age l can be calculated as: 
q, = F,;/E/ (2) 
where E1 is the fishing effort in year I. 
Passing to the next cohort in the catch at age vector is done by calculating the number of survivors of this cohort at the 
beginning of year I from its catchability as age l under effort E1_1 in the previous year: 
And the number of survivals at the beginning of year I was: 
N2,~ = R·e·I<••·'1''1+M] (4) 
Then 
C, =N · F,,~ (l-e1Fi.J+Ml) (5) 
2.1 F. +M 
2,1 
Can be solved. 
and q2 = F,;1:
1 
(6) 
Then the number of survivors of cohort I-2 at the beginning of year I is obtained from: 
(7) can be generalized as: 
·-· 
-(L %·E/-(ø-kj+(a-t)M) 
N.,~ = R · e ,_, (8); 
The catch equation of age a is: 
C = N · F;,.l (!- e -(F,,J+Ml) (9)· 
a a,! F M ' 
a,J + 
It allows to calculate catchability of age a: 
q =F.,/1 
a /E1 
The program works out this analysis by iterations in order to find the input terminal F. The iterations on the 
recrutement are initiated with R = l O' · C1 • 
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